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Be a Radio Expert 


Many make "30 0 °75 a week 


| will train you at home for many Good 
9 al Spare Time and Full Time Radio Jobs 


Established 1914 Re idio offers you many op portuni- dreds, while learning. nd you special mere 


em Arps nent to cot duct prone? ments and uld 

teal th } ' } t! ' . ’ 1 
Pe again sete alr casi gt ey Al ing oy ties for well-paying spare time and . This 50-50 method of training makes 
eee ee acai eee earning at “a interesting, fascinating, prac- 


wen forthe Radio Indu 


full time jobs \nd vou don’t have tical 
to give up vour job, leave home or 
spend a lot of money to train to get 
those jobs -to become a Radio [:x- 


pert 


| Also Give You This <== | 
Professional Servicing \\ 
Instrument 


Here is the instrument 


Get ae Now for Jobs me These every Radio expert 


Radi broadcasting stations em ye t All \\ ‘ All-] se 
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Stations weck. Maay Matic ee ea 
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lation and maintenance anaes pa rene a agile as. et sone 7 
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OF THE EDITOR 


: | YATCHING the action of the 

Philco Mustery Control, the 
thought came to us that here was a 
“super-super” manner of controlling 
that new bandswitch transmitter of 
which we have been thinking. Un- 
fortunately, we have only been doing 
some thinking—not building-—and un- 
doubtedly before we ever put a solder- 
ing iron to wire, someone else will have 
built up the same idea. 


HE figures released by the broad- 
casters are nothing short of stag- 
gering. We can remember when the 
only programs were those which came 
to us the first fifteen minutes of each 
hour starting at eleven in the morn- 


ing. The evening programs went from 
I 


7 p.m. until about 9 p.m. Such was 
the beginning of this newest industry 
in the years about 1920-1921. The 


fig- 
ures filed show that the NBC and the 


CBS chains made over $441,905,855 
gross and a combined net of $22,837,- 

ast 12 years. These are 
enormous figures, when one knows 
that it 1s impossible to count up toa 
million in an ordinary life time! If 
they were turned into single dollar 
bills, they would reach from New York 


503 in the la 


to San Francisco more than 13 times! 


' 
Quite an industry! 


aVERYWHERE we have gone 
4 und 


. ~ = + . ] +h, . {, 
around in the trade there are cdefi- 
nite signs tnat the radio industry Is 
preparing for a terrific year. relevi- 
sion will materially boost the sale of 
? } . +} a ] {} 
sets and pnoom tne senool trait ol 
servicemen and embryo television en- 
gineers. Set builders are way far be- 
hind in filling their orders , 
y 7 y y t ota) re y y + ¢ hr}; le 
partS manufacturers report a DIrIskK 
T+ * 1] } 
season. It will be a welcome rei 
have the industry on the way up 
: 
avail. 
* * * 
Oh 7 * ‘ mower’ ri] } hl 
Ti FCA inquiry will probably 
be finished when this reaches print. 
We wonder what will be Ine result. 
We know here is not a faire} 
may n ¢ rmal! \IeNinch of the 
Federal Communications Commissior 
and we have ample confidence in the 
1 +4 , . ~~ , > + +? » . 
ability of the Commission to uncover 
] ; © 4 
any monopoly if one really exists. We 


wonder if with Monopoly-Buster Mc- 
Ninch investigating, the small station 
(More earshot on page 50) 
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OUTSTANDING FEATURES 


14 Tubes *5 Band Pre-Aligned 
All-Wave Tuning Unit cover- 
ing 9.25 to 56.5 meters * Better 
than 1 M. V. Sensitivity on all 
Ham Bands *Large 9 in. Lin- 
ear Scale Dial accurately cal- 
ibrated * Flywheel Tuning on 
main and Band Spread Dials* 
“Align-Aire’’( Air-Tuned ) Coils 
*Built-in Noise Silencer Cir- 
cuit *B.V.O. with Pitch Con- 
trol *3 Gang Precision Tuning 
Condenser *Ceramic-Insulat- 
ed * Mono-Unit-Crystal Filter 
Assembly with Phasing Con- 
trol and Shorting Switch * 
Electrical Band Spread! 


NE W / 120-PAGE 


COMPLETE 
INSTRUCTION BOOK! 


Easy -to-un- 
derstand the- 
ory and tech- 
nical data, 
oc ao hs, 
charts, picto- 
rial and sche- 
matic dia- 
grams, align- 
ment data, 
construc tion- 
al data and 
operating in- 
structions for 
20 new Meiss- 
ner receiver 
kits. Also in- 
formation on adapters, converters. 
At Your Parts Jobber or order di- 
rect. Address Dept. N-3. Price 50c. 
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or 


TRAFFIC MASTER 


Communication Receiver 


Pick up the simple MEISSNER schematic diagram. Get a 
screwdriver. A pair of pliers. A soldering iron. And muster 
up a little patience. In just a few evenings, you’ll be listening 
to this most powerful 14 tube, 5-band Traffic Master Com- 
munications Receiver from any one of the 5 bands! 
And what a receiver! It has every major circuit improve- 
ment known to radio engineers. In sensitivity, selectivity 
and signal-to-noise ratio on the amateur bands, it has no 
peer, even among the finest commercial receivers! 
Dozens of outstanding features (a few of which are listed in 
adjoining column) make it one of the greatest values in 
amateur receivers. See it at your Parts Jobber. Ask for 44- 
page MEISSNER Catalog—or write Dept. N-3, Mt. Carmel, 
Illinois. 

Note: Veissner Kits are available from 1 to 14 

tubes AC operated, battery operated, etc. 


1 Less Only Tubes and Speaker 
$8 .90 Panel and Cabinet Available. 


MT. CARMEL, ILLINOIS 
“AR FAMOUS NAME FOR TWO DECADES” 


THE Magic or ' 


f / \ ‘ The second part of the 
‘ modern television sty. 
dents course of six los. 
sons. Fally describes 
the transmitting end, 


of 


' 
} 
J N THE first article of this Series, 


Which appeared in the February vot 
; issue, I presented a general, semi. . 
rf technical view of modern television, as the 

it stands on the threshold of its intro. cat 
4 duction to the public. f requency chan- ger 

A nels for this new art were covered, the foc 
reader was introduced to “scanning,” left 
then the method of minimizing flicker con 
and known as “interlacing” was ex. flat 
plained, and synchronization was the 
broken down into its blanking, ped- tion 
estals, pulses and serrations. You are the 
4stAMP strongly urged, if you missed this first ae 
installment, to secure the February he 

issue for the groundwork laid, on a 
Which future discussions will be ho a 

Continuing the Investigation of tele- sat 

. ision, as it is unfolding today, it seems lim 

The Tconoscope and the connec- A only fitting that the first unit consid. ede 
tions to the fir-t amplifier tube. ° ered should be the magical tube that ten 
most of us now call the [conoscope. This tro 

The inside of the tele-camera with name is the copyrighted term of RCA ‘ 
the iconoscope in its proper place. ind it appears to have been developed “N 
The tele-camera is moved around by from the Greek words “eikon” mean- ter 
the cameraman by means of a dolly. Ing Image and “scopein”™ signifying ob- pos 
servation. It is, of course, one form of Th 

cathode ray tube; to many it is known its | 

as Camera Tube, Mosaic Tube or Sig- ope 

nal-Generating Tube. Farnsworth calls ele 

his pick-up tube the Image Dissector ma 

and its construction differs somewhat or 

from the more generally-used Icono- of 

scope ste 

In any parlor or schoolroom conver: Its 

sation on television, the question is mo 

asked “How do they get the picture dia 

into electrical currents?” The Icon- str 

oscope Is an amazing satisfactory an- oth 

swer, open to improvement and devel- \ 

opment during the next few years, but, anc 

right now, a fascinating result of mas- nec 

ter research and laboratory work. Fig- the 

ure 3 of the first article gave the the 

reader a very general idea of the con- Dos 

struction of cathode ray tubes, but ent 

now, for the more detailed discussion, ele 

Figure 6 Is presented. as 

The Iconoscope’s two main parts are, Ele 

first, an electron gun contained in a i 

long, thin tubular neck, the throat of pas 

Which opens into a rounded square the 

bulb, and, second, the mosaic which Is tro 

a thin square plate within the bulb. ; 

The tube containing the eleetron gun Is SO 

so placed that its axis is 30 degrees to 

below a line drawn straight out from Mm 

the center of the mosaic. This con Sta 

struction makes it possible to focus an tor 

image, through a lens, squarely on the ral 

mosaic. The coils from which fou! tl 


leads protrude, shown around the neck 


THE ICONOSCOPE 


By MM. W. THOMPSON 


Television Engineer, Chicago, Hlinois 


There is not anything as unusual as the method used 
to convert a picture into electrical impulses by the 
Iconoscope. It has been rightly termed, modern magic. 


of the Iconoscope, are the deflecting 
yoke, by means of which the electron 
beam is made to scan the mosaic. 

Figure 7 depicts the construction of 
the electron gun, that part of the 
cathode ray tube which handles the 
seneration, concentration, control and 
focusing of the electron beam. At the 
left end is a heater of the usual type, 
contained within an electron-emitting, 
flat-topped cathode. In the center of 
the flat top is a spot of oxide prepara- 
tion. While frequently termed a “grid” 
the control electrode takes the form of 
q short metal cylinder in which is a 
flat dise with a small opening at its 
center. This control element is kept 
at a negative potential relative to the 
cathode, which has the dual effeet of 
limiting electron emission around the 
edges of the flat top of the cathode and 
tending to concentrate emitted elec- 
trons in the center. 

The longer cylinder, identified as the 
“Accelerating Electrode” (often 
termed the Ist Anode), is made very 
positive to both the cathode and grid. 
The first action of this clement is that 
its electrostatic field “reaches into” the 
opening in the grid disc and draws the 
electrons into a beam. This electrode 
may, apparently, have either one, two 
or three discs; in the published papers 
of Messrs. Zworykin, Maloff and Ep- 
stein, all three types may be found. 
Its further action is to aecelerate the 
motion of the electrons, narrow the 
diameter of the beam, and throw the 
stream (at its further end) into an- 
other electrostatic field. 

While the Accelerating Electrode 
and Focusing Electrode No. 2 are con- 
nected together, and are therefore at 
the same potential, it Should be noted 
that Focusing Electrode No. 1 is inter- 
posed between them and is at a differ- 
ent potential. There thus will be an 
electrostatic field affecting the beam 
as it progresses from the Accelerating 
Electrode into Focusing Electrode No. 
1, and another acting upon it as it 
passes from this latter electrode into 
the zone of influence of Fx cusing Elec- 
trode No. 2. 

These electrostatic fields have been 
0 developed that they focus the beam 
to a spot of the desired size on the 
mosaic. The lines of foree of these 
Statice fields will foree the electrons 
toward the axis. overcoming the natu- 
ral tendency of electrons to repel each 
other. The action is very similar to 


The Empire State Bldg. transmitter Pres. David Sarnoff (ce) of RCA opens - 
control panel is very complicated. ¥ the 1939 N.Y. Television Programs. 


io 8) 


Early form of synchronizing panel used in New York. 


Latest form of the same synchro- 


nizing generator developed by RCA. 


Ty 


Bis 


e ¢ © 


the focusing of light 


rays with optical 
lenses. The beam 
can now be visual- 
ized as an extreme- 
ly fine, high pres- 
sure stream -oOn- 


trollable as to di- 
rection, and with 
its negatively- 
charged particles 
moving with 
ity of the order ol 
30,000 miles per sec- 
ond. 

The mosaic 
whieh the image 1s 
directed by an opti- 
cal lens, and ovet 
which the beam is 
moved in scanning, 
is to me one of the 
finest results of pa- 
tient and 
development to be 
found in either ra- 
dio or television. 


veloe- 


upon 


research 


To analyze its 
let us 
first, a 
thin 


four 


construction, 
consider 
sheet of very 
mica, 
inches 
one side of this mica 
we deposit millions of little globules 
of silver, each one separate from the 


perhaps 
square. On 


others, a unit in itself. Just how this is 
done at present its makers do not re- 
veal, but comparatively recent models 
were made by evaporation of silver ox- 
ide in a vacuum, then heat-treating 
to remove the oxygen content. 
The material which makes the 
slobules 
cesium. 


tiny 
known as 
It is introduced into the 
ation either while removing the 
or shortly thereafter. 


photo-sensitive IS 
oper- 
oxide 
Each little bead 


now possesses the property of emit- 
ting electrons, the rate of emission 
Vary ing woth t hie mpoupnt Q light 


reaching if. If now, on the reverse 
side of the 


a conductive 


sheet of mica, we plac 
metallic film, we will 
have millions of little condensers ex- 


isting between this sheet, known ; 


Fig. 9. Kev-toning effeet. 


and the multitude of glob- 
the mosaic 


signal plate, 
ules forming 
While 
finely that isily, be 
something like dots 
of photosensitive material on the mo- 


our silver was deposited SO 
there will, very ez 


67.900.000 minute 


going to consider these in 


300, 


Saic, we are 
groups ol and each 300 will be a 
picture 
arrived at because we are going to 
have 111 relive 
141-line scanning), and about 


spot, or unit. This number ts 
lines vertically (of om 
047 units 


Fig. 7. Cutaway of an eleciron gun. 
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Fig. 8. lconoscope Mosaic, magnified 


horizontally in each line, which mean 
that our mosaic is to be considered 4 

If 67,500,006 
be divided by 225,000 we have aboy 
300 silver dots per unit. 

The now placed in th 
evacuated glass bulb of the Leonoscon: 
so that it is at right angles to the lig! 
striking it from the lens through whic 
the image is secured. 


Surface 


225,000 scanning spots. 


mosaic is 


The sensitize 
faces the Image to be tele. 
vised; on the reverse side of the mi 
sheet a connection is made to the me. 
tallic surface and brought out throug} 
the glass bulb. Figure 8 is a cross see. 
tion ot a and 


mosaic signal plat 


‘%e{} het —lfo 


Fis, 1. Telecaster block diagram. 


highly magnified, and including 
height sufficient for five scanning lines 
As drawn, only seven or 
shown per horizontal li 
although this would actually be 17 
IS for a 300-beads-per-unit mosaic. 
While a long and very detailed te 
could be written on t! 
subject of under bon 
bardment, and the secondary emissi 
of electrons, it Should be sufficient, t 
a semi-popular outline on television, | 
sum up the activity on the mosaic 
follows: The 
Televise 


elgnt sive 


beads are 


nical treatise 
cesiated silvet 


scanning beam from t! 
further on page 64 


SIGNAL PLATE 


SCANNING BEAW 


DEFLECTION COILS 


big. : Phe leconoscope, explained. 
ne! 


The receiver uses only one tuning and one volume control. 


Sportsman's 


F a direction finder is to be a 
flexible instrument, certain. re- 
quirements must be met which 

will allow its use in the many applica- 

tions to Which it may be put. The past 
several years has seen a marked de- 
crease in the physical size of the broad- 
cast receiver which was made possible 
hy developments in vacuum tubes and 
associated equipment. Inasmuch as 

this instrument is designed to cover a 

wide range of applications, it may be 

used to advantage on water craft, by 
hikers, in planes and wherever it may 
be carried. The receiver operates from 

lry batteries and uses a series of mid- 
get tubes that operate with a mini- 
mum of plate and filament voltage so 
that the batteries will give many 
hours of service before it becomes nee- 
essary to replace them. 

In the this unit, much 
thought was given to the circuit. At 
first it was felt that the super-het 
Would give the best performance but 
unfortunately the tubes that offered 
the most in compactness were not 
available in the mixer types or the 
duals. Added to this, was the fact that 
a wide range of frequencies had to be 
Covered and the additional 
quired by the super would increase the 
size of the completed unit. 

Several tuned-radio-frequency — cir- 


design of 


coils re- 


Receiver 


cults were tried in order to determine 
whether or not they would provide the 
desired results. The pertormance of 
the final hookup excellent) and 
further design brought out the fact 
that if a small amount of regeneration 
were used, and if the detector was pre- 
ceded by a stage of r.f. there would be 
more than sufficient sen- 
sitivity to do a good job 
of receiving weak 


Was 


Cli. 
hee 


nals. As far as the av- 
erage constructor Is con- 
cerned, it will be much 
easier for him to build 


a t.r.f. unit from scratch 
than a super, as the 
problem of exact track- 
ing of the tuning cir- 
cuits is far simpler to 


adjust. 


Ei OLE EL ALLELE AE 
er eee” 


By keeping the num- 


ber of tubes down to a 
minimum, and by using 
efficient ones that oper- 


ate on low current drain 
it is possible to build a 
direction-finder that 
really good ac- 
count of itself, but is 
light and efficient. 


gives a 


An extremely versatile 
receiver for every type 


of out-door sportsman. 


The homing device will 


be described next month. 


by JOHN X. UTLEY 
Talkeetna, Alaska 


pecial 


various beacons: the complete broad- 
cast band and the amateur, police and 
certain aircraft frequencies. By in- 
cluding these ranges it is possible to 
find a known station at almost any 
hour of the day or night. Therein les 
the receiver's value to the hiker, hunts- 
man, aviation enthusiast and yachts- 


The frequeney range 


3500 kilo- 
This covers the 


is from 175 to 


cvcles. The easy 


arrangement of 


10 


RE RL rea ee ope 


sucement of the component 
fact any out-door 


Consiruction 


man. 


A standard 60 ma. pilot light makes 
an excelien fuse to protec the bes 
ot tine eceiver in case olf snorts Sinc 
the filaments run at 1.5 volts O35 
amperes, they can be ‘blown Casi 
shoul tl 99D volts of ix pplied 
to the wrong tap. The 4 tubes draw 
120 1 mp S or twiler Wi t tire 
fuse vill us It is well to caution 
the constructo against qaoing ny 
soldering or in making any adjust- 
ments while e receiver is turned ot 


The filaments of vacuum tubes of 
jow current consumption are, Ol 

| ‘ } 
ana 


an overload for even a 


lragile thereiore cCan- 


SItyv, quite 


J 


ond without burnout. 

It is best to use 
ona receiver ol 
and marking is m 
permitting a given 


accurate 


the dial for 
lx if + 


there Is 


on 


vibration. 


dial is mounted the cabinet before 


the chassis is placed in position. Thi 
shafi comes through the dial bushing 
and the set screw is then tightened 
The metal shaft cover may then be 

in place which covers the end 


snapped I 
of the shaft 


The openings for the four tube sock- 
, ] ~ T » 4 
ets are each of diameter. it is no 
| } } rete a io i ‘ 
absolutely necessary to aanert Oo Mn 
layout shown as long as the respective 
lead kept short Different sizes 
| 
O riable condensers will require a 
Variatior n the final layout used 
Subs itions may be mad n the 
val | condensers as long the ca 
} 4 l- 
pa s correct for Ut! particulat 
: 
COILS USEF 
i ‘ OLIOwINg Cor! ) al i}] 
mounted or tne cnassis Vitn ¢ 1! 
mounting ! Ss so tnat the entn set 
nm ¢ rem ed and tne cor ro lett 
intac nd-switch, on-off switch 
phon ( nd the r.f. gain control 
'T = it ale, wri. +t | ld 
hes ext! nutS aise Serve to no 


» chassis within the cabinet 


Be sure that the 
speaker comes right up to 
the opening and fits 
snugly. Meta! straps may 
be formed to hold the bat- 
teries in place after they 
are placed in the box and 
they should per- 
mitted to come in contact 
with any of the terminals 
a short 


not be 


which might cause 
circuit. 

The complete 
and its associated batter- 
mounted 
chassis which measures 7 


recelver 


ieS are on one 
x 7” and is a standard size 
carried by all the jobbers 
The 
square 
with a 
removable 


netal cabinet is 7 
and is 
hinged 
bottom plate 


Provision for the loop an- 


supplied 


cover and 


mount- 


tenna is made by 
ing a three-way jack in 


the cover. This permits 
part: the loop to \ res 
SWi1ng ana al l Salli 


time provides the required contacts to 
t Lil te ime pl mary yi Ut mMNtenna 
coll 

I rder that full advantage may 
e taken of the tubes, it Is necessary 

} i// yf the wain ol ¢ et Tubs by¢ 
iscd » Hest wWvantace 1 bie screen 
tage applied to the tubes serves as 
n ellect means ol controlling bot! 
U olun ind sensitivity at the same 
tin The plate volt ive use 1will pro- 

ood room volume on local sta- 
ons with the midget output per le 
Ist \ phone ick is Included for re- 
( ng weak signals 

The sockets should be mounted first 
nd one Side ol eact filament cor 
nected to vyround ot chassis Inas- 
uch is these tubes do not use 11 
standard Ivpe sockets. the conne¢ 
ons should he studied Cart fully be- 
ore wiring. It will be noted that the 
plate lead on the two. screen-grid 
tubes is at the top cap in the sam«e 
manner that the conventional grid 
leads are made. 

The filament glow is so low that 


it may not be seen in normal room 
light, so observations should be made 
in darkness. The two 45 volt B bat 
teries are mounted in the cabinet with 
volt portabl A cells along 

rt of the chassis Instead 

small C battery, it was 

it if an extra cell were In 


used for this purpose that 


when the A battery became low » 
service, the two cells could be change, 
and the old cell used as the C hatter 
In order to prevent the screen ¢eop, 

lrawing current from th 
is necessary to break ¢} 


trol from 
batteries it 
connection to the B supply by mean 
1O the two-sectio 
The filaments are lighted ak 
When the switeh is in the 
Padding 


track 


ol one section ol 
switch. 
“on” positioy 
condensers are needed | 
the circuits properly over t 
entire range and seatahaeiae 
The capacit 

1S mmf, . 
The audio choke shown in the illys. 
is wired in the plate circuit oj 

and more gain an 
realized when thi 
method of coupling is used. It is neces. 
that one stage of amplification b; 

{ output tube, anda 


used ahead of the 


HD is placed in this po. 


these are 


across coil sections. 
of these condensers Is 
tration 
the 


hpetter 


+ 


] 1 
aetector tupe, 


fidelity are 


A 3” Utah permanent-magnet dy. 
j speaker mounts in the cabinet 
cardboard ce. 
inside of the metal box 
a tight fit and at the same 
time provide an additional baffle fo; 
speaker. The cone should be pro- 
window screen or 
A universal output trans- 
former to match the speaker used js 
ith the chassis. The 
is provided with six lugs so 
that impedance matches can be made 
values of voice coil loads. 
The two lugs used on this set are num- 
bers 2 and 4 and 15,000 ohm 

3 ohm secondary load to 


0 had which is proper. 


] 1 } 
with a baflle-plate of 
mented to the 
tO assure 
the 
vecieaq DY a. piece ot 
wire mesh 
mounted underne: 


secondary 


offer a 


primary to 
i 


that the leads 
the various 
ircuits as the tubes themselves 
shielded, and the plate leads 

are unusually long on account of com- 
ing from the top rather than the bot- 
Although the use of 

regeneration is very helpful in a com- 
this kind, it should be ob- 
tained in the operation of the receive! 
leads or other 
other circuit 


It is very Important 
] 1. 


be kept very short in 
tuned ec 


are not 


: . 
tom of the tube 


pact set oj 
from long 
causes of interstage o1 
coupling. 
A regenerative effect may be had by 
placing a small capacity between the 
the detector tube i 
is desirable. 
tuned for normal 
reception by using the regu- 
Later on th 


and grid of 


shows that it 


plate 
trial 

The receiver ts 
broadcast 
lar antenna and ground. 


(Tune in on page 50) 
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The cireuit diagram of the versatile Sportsman’. Special. 
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Set 16° above ground the beam is very effective. 


antennae which 
have high gain are of such 
dimensions that the average 
amateur has difficulty finding the 
available space for their erection. Be- 
sides, these are for the most part uni- 
directional or at the best bidirectional, 
which means only point to point con- 
tacts and necessitates more than one 
antenna for even one band. For high 
frequency operation the best) proposi- 
tion for the average amateu 
tobe a rotary beam antenna which has 
high gain. 

A number of rotary beam antennas 
for 14 and 28 me. have been investi- 
gated (see footnote) with the idea of 
finding a that would give a 
high gain and warrant its cost. Hlow- 
ever, it Was found that very few gave 
high enough gain and most all of them 
had faults which principally centered 


OST beam 


AT. 


appears 


system 


on (1) method of coupling the feed- 
ers Which prohibits continuous rota- 
tion, (2) cumbersome or large strue- 


ture and (3) relatively small gain over 
asingle dipole. The only system in- 
vestigated that came filling 
all the conditions is that described by 
the Whitney's but their system. of 


close to 


Beam 


ied Hi-Gain 28M 
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New Kensington, Pa. 


This beam uses the feed line as a 


support and can be turned through 


a 360° 


coupling the 
feeders was both 
costly and cum- 
bersome. 

lf sutfierent 
gain is to be ob- 
tained it is al- 
most necessary 
to use a dipole 
with at 
reflector 


least a 
and di- 
which 
gain of 
db. 


rector, 
gives a 

about 49 
over a single di- 
pole. This is suf- 
ficient to war- 
rant its construc- 
tion. In order to 
get the max- 
imum gain 
Brown shows 
that the spacing 
of the elements 
should be. be- 
tween 1/8 and 
1/10 wavelength. 
This is explained 
more simply by 
Kraus and 
Smith.'! Unfortunately, a change in 
impedance takes place when the ele- 
ments are brought that close together 
and the value usually associated to 
the center of the antenna 
from the usual 72 ohms to as low as 
14 ohms. If close spacing is used to 
get maximum gain the problem. of 
matching impedances becomes. very 
diflicult. However, when the elements 
are spaced a !y Wave or more apart 
the impedance is 72 ohms and the loss 
in gain is only about .5 db. This re- 
duction in gain would not be noticed. 
It was decided after much labor to ad- 
this 


decreases 


just the elements so as to have 
mpedance. 
Previous work on coaxial cable gave 


me the idea of using a mast of alu- 
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circle without difficulty. 


minum tubing as the main support. 
This tubing, with another tube run- 
ning coaxially through it, smaller in 
diameter and insulated from it, would 
also act as a coaxial feeder. The 
mast, then having an impedance of 72 
ohms, could be coupled directly to the 
antenna system which is mounted at 
the top on a superstructure rigidly 
fastened to the mast. Connections, 
through sliding contacts at the base of 
the mast, to similar but smaller coax- 
ial line would couple the transmitter 
very efficiently. This system will fill 
all the conditions required as stated 
before. 
Coaxial Line-Mast 

To calculate the sizes of tubing to 
be used for the mast, a number of con- 
siderations must be taken into account. 
Besides the impedance, the wind veloc- 
ity usually encountered, weight of su- 
perstructure and length of tubing to 
be used must be considered so that a 
good stiff breeze wouldn’t put a perma- 
nent kink in the mast. These factors 
can be easily included in the calcula- 
tions after certain conditions are de- 
cided upon by the use of common 
mechanical engineering formula for 
bending moments. 

It was found that a 1.5 inch alumi- 
num pipe (I.P.S.) would be large 
enough for average conditions. By 
using a .5 inch aluminum tube for the 
inside conductor the mast would have 
an impedance of 72 ohms. The mast 
can be any length provided an ade- 
quate brace or support is placed at 
least 12 feet from the top. The main 
bearing and bushing on which the 
whole structure rests are at the lower 
end of the mast. If they were placed 
at the top support, the holes, into 
which the set-screws are placed, would 
weaken the structure at the point 
where maximum stress occurs. 

The length of the inside conductor 
is cut slightly longer than the outer 
conductor so that it extends about 2 
inches at either end. This provides a 
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Pb he 


athe 


means for connecting the antenna at 
the top and the sliding contacts at the 


bottom. These contacts are made of 


springy aluminum sheet (17ST) and 
are about J. inch wide and 6 inches 
long. They are supported on stand- 


off insulators the base of the 


mast. 


near 


The inside conductor is insulated 
from the outer tube by means of spe- 
cial molded Lucite spacers. This ma- 


terial is a special thermoplastic having 
exceptionally properties at high 
frequencies and is used in a numbet 
of applications where high strength, 
zero Water absorption and high dielec- 
tric strength are needed. 
ers were molded for me by RY Crystals 
Arnold, Pa. and 
reasonable cost. They have an 
side diameter of 1.6 inches and a 
through the middle of .5 inches. 

are spaced about 2 feet apart 
nented to the inside conductor with 
Lucite Special end over-lap- 
ping molded to fit 


ove! conductol! 


Food 


These spac- 


can be obtained at a 
out- 
hole 
They 


; 
and Ce- 


cement. 
were 


ends of the 


spacers also 


the outer 
and act as support for the inside tubs 
as well as to prevent entrance of wa- 
ter 


showing the 


+ 


The construction of the mas 
spacers and end overlap- 
ping insulators is shown in the figure. 


rotated as a whole by 


The mast is 
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The radiator center connection. The thin stub connects to the top of the feeder. 


COou- 


small electric motor 
pled through a suitable speed reduce} 
mounted near the mast. 
This keeps the 110 volt line away from 
the radiating elements. Its proximity 
to the coaxial line not affect its 
(coaxial) characteristics as the outer 
conductor is usually grounded. If the 
top ol the shack 


means of a 


base of the 
does 


mast is mounted on 
the tubing could be run through the 
rool and rotated by hand very easil\ 
the whole structure not 
weigh more than forty pounds. 
Construction of Superstructure 
The superstructure must be made as 
light and sturdy as because 
any additional weight or bulk will ne- 
cessitate a larger mast. The support- 
ing structure is made up of two pieces 
of 1 x 2 inch pine 21 feet long. These 
Z apart 


Since does 


possible 


pieces are separated 1 and 


held in’ place with wooden blocks 
spaced 4 feet apart. This makes a 
fairly rigid and light structure and 
doesn't offer very much wind resis- 


tance. Stand-off insulators are 
bloeks to support the ele- 


mounted on 
Putting the 
the center of the 


ments insulators close to 


elements reduces the 


losses usually encountered if they wer 
placed further out toward the ends 
The method of mounting the tubing to 
the insulators is shown. The reflecto 
ine ( ePCTO! ine 
mounte N 
ends of the su- 
perstructure and 
Tn ¢ ntent i ic 


} 
expected 


sucl 


/ 
mr. : ard 
- =" . * igre 4 agar : aluminum tubing 
Z 7 ma to deflect down- 
2 é : ; .* : s ward at the ends 
It was found that 


The -pecial bead- make fine coaxial feeder-support. DS 


inch 


usSIng 


tubing with only 1/16 inch wa]] thict 
ness and made of 17ST aluminury ») 
loy a deflection would occur of only: 
and *, inches. This slight amount ¢ 
be corrected by slightly bending 4 
tubing in the opposite direction befor 
mounting. This tubing has sufficjo, 
strength and flexibility to withstang 
50 mile an hour wind without puttin 
permanent bend in it, but would sw. 
of course at such velocities. This js, 
considered The length 

these tubes are cut slightly less t} 
the lengths specified in the Handbo, 
Larger telescopic tubing fitted jn 4 
ends are used to make the fina] 

The best way to fasten 4 


Serious. 


justments. 
tubes to the insulators is by means 
Clamps made of aluminum sheet be 
the diameter of the tubing. Do | 
drill through the tubes as qj 
materially weakens them. 
Adjustment Procedure 
The antenna, reflector and diree 
are adjusted to give the maximum | 
tio of forward to backward radiatiop 


holes 


A field strength meter ora friend ama- 


teur living about a mile away having 
receiver equipped with an S mete; 
almost 
sults of the alterations. 

When the beam is all set up and 1] 
transmitter coupled to it through ¢! 
transmission line the field. strengt 
meter is placed in front of the direct 
element about a hundred feet awa 
The meter is adjusted to give abou 
half seale reading and after once s 
it should not be changed. 

With the reflector and director a 


necessary 


justed to approximate correct lengths 
the antenna is adjusted by sliding i 
or out the small tubes in the end unti 


the final amplifier plate current is th 
highest. The small tubes in 


highest reading on the field strengt 
meter. A small r.f. meter or flas 
light bulb coupled across the center | 
the reflector will be some help. Th 
proceeding adjustment 
spond to the maximum 


to determine the pe. 


the re- 
flector are then adjusted to give th 


should corre- 
indication 0 


the r.f. meter. This will also redue 
the amplifier plate current, so the an 
tenna is readjusted to give the maxi 


mum reading and the reflector is agal 
readjusted. The director is 
justed to further increase the sign 
in the forward direction. Any chi 
in this element will of course upset t 


balance of the other adjustments a! 
but thes 
changes are very slight. The mi 
antenna propel 
adjusted so that no standing waves 
transmission line 
Constructional Changes for 
Mconismuem Qscaim 


they must be corrected 
thing is to have the 


pear on the 


then a: 


If maximum gain by closer spacing 


desired there al 
‘an be used with 


materia 


of the elements is 
iwo methods that « 
altering the 

In the first method the 
kept the 
a proper match of impedances Is ma 
small coil in 
and tapping 


on eithe) 


construction 


> ns are Same as 


the cent 


DV Inserting a 


of the antenna 


line to it side of center. 
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We take pride in presenting the 


first of a series of exclusive 


articles dealing 


iceman and his 


Voltmeters 

ERTAIN changes are due in the 

contents of service manuals re- 

leased by some of the receiver 
manufacturers. These changes relate 
to the operating voltages. No doubt 
upon hearing what these changes will 
be, certain people will raise a clamor 
on the grounds that we have a per- 
sonal axe to grind. Frankly, this per- 
sonal business is just so much bunk. 
There is nothing personal in the sug- 
gestion, particular set 
manufacturer, realizing the value of 
actual operating voltages at the vari- 
ous tube elements in a radio receiver, 
has time and again published such in- 
formation in their manuals. I am re- 
ferring to RCA. Now it is a matter 
of bringing this point to the attention 
of the other set manufacturers in the 
hope that future voltage tables given 
in service manuals will show the aec- 
tual d.-c. operating voltages and NOT 
the measured voltages. 

In the past it has been customary, 
due perhaps to the nature of the meas- 
uring devices, to quote measured val- 
ues of voltage, as for example with a 
1000 ohms-per-volt meter 
seem somewhat strange to quote a 
measured d.-c. voltage of 50 volts, 
When actually 145 volts or even more 
exists at a tube plate or screen? We 
appreciate the fact that the majority 
of voltage measuring devices in use 
are those which cannot establish the 
actual operating voltage at a 
elements in high resistance circuits. 
That, however, does not mean that the 
practice should be continued. 

In order that effective servicing and 
positive identification of defeets be aec- 
complished with d.-c. 
voltmeters intended for service work 


because one 


Does it not 


tube’'s 


greatest ease, 


, 
BRR EDECER 
4 


Dean of the Servicemen 


with 


unique problems. 


the serv- 


The author. 


should be capable of measuring the 
actual operating d.-c. voltage. This 
means that instrument manufacturers 
will have to produce d.-c. voltmeters 
Which will indicate such voltages in 
high resistance circuits and. service- 
men will have to discard the 1000 
ohms-per-volt meter. 

Take one concrete example, the grid 
bias voltage applied to output tubes. 
The majority of the receivers made 
during the past few years employ re- 
sistance coupling to this stage. The 
bias is secured from the cathode cir- 
cuit or from the power supply and 
applied to the control grid. Does it 
make sense to check the cathode volt- 
age or the voltage across the powe}1 
supply voltage divider and then hope 
that this voltage is present at the tube 
grid? Not by a long shot. If the 
voltage is applied to the control grid, 
it should be measured at the control 
grid. 

To assume that the correct voltage 
exists at the control grid just because 
it is correct at the cathode or at the 
power supply voltage divider is taking 
too much for granted. Altogether too 
many chances for incorrect bias volt- 
age at the control grid exists in mod- 
ern receivers. measure- 
ment means nothing in this case be- 
cause a leak of several million ohms 
across the coupling capacity in such 
circuits will change the control grid 
voltage by as high as 25 to 50 per cent. 
Positive identification of such coupling 
capacity leakage is possible without 
first removing the coupling condenser 
by using a voltmeter which measures 
the actual operating voltage at the 
control grid. 

This is not the only example. I can 
quote many more, but I do not think 
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it necessary. It’s plain common sense 
to understand the need for an instru- 
ment which will measure the actual 
operating d.-c. tube potentials without 
misleading the man who makes the 
test. It’s also reasonable to criticize 
a measurement of 10 or 20 volts on the 
500-volt scale of an instrument. There 
should be no need for such measure- 
ments in these modern times. Test 
instruments design must keep pace 
with receiver design and servicemen 
must appreciate the need for and pur- 
chase such equipment. 

Some manufacturers raised the sen- 
sitivity of their d.-c. voltmeters, but 
not high enough. There is no reason 
why d.-c. voltmeters should not have a 
sensitivity of several hundred thou- 
sand ohms-per-volt and even more. I 
cannot speak officially, but I feel that 
in time to come receiver manufactur- 
ers will discontinue the practice of pre- 
senting service data in such form as 
to foster servicing methods which are 
not consistent with the modern design 
of their receivers. 


A Machine That Talks 
HERE does not seem to be any 
limit to what the Bell Telephone 

Labs cannot do. On the 5th of Janu- 
ary, 1939, in Philadelphia, a woman 
seated at a table provided with two 
small black and white keys, 
eleven in all, made a machine talk. 
These eleven keys controlled a num- 
ber of oscillating circuits. As the va- 
rious keys were depressed words issued 
from the instrument and the spoken 
voice was created by electrical means. 
Not only were female and male voices 
created, but words in all languages 
were audible. As a matter of fact 
tongue-twisters in any language were 


sets of 
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produced with equal facility, with any 
inflection desired and requested by the 
audience. 

Words consist of certain frequencies 
in a certain harmonic relation and 
With a certain amplitude relation. 
These generated the fre- 
quencies and they were combined in 
such manner as to produce not only 
words but actual sentences. 


The device is called a Voder, which 


is an abridged term derived from the by 


three words “voice operation demon- a. 
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up that loss upon the same customer ? : bis i Attracts Crowds 
The customer may move out of the i OURACL EO CURE Ba PUA. AVA Gt 
1eighborl { : NBC Looks to the intricacies of 1 nocolveRr: 
nelg 6) 1OOo!l * } 1 
sate ; : ; Women's Interest Aten BB. DuMont 1 es, Tne, hav 
The customer Knows nothing about PLEVISIONS. first : ! le ip several ot tandard table 
radio How can the serviceman con- Mroctor Miss Theil (ake odel sight-and-sound receivers with gh 
A 1 s. biel ihiel top astend of th S wnt 
vince him of the fact that the second meen added to the stat eek and top mesteallaf (ue satan 
‘ 5 : Faerie t] I) Phe interior of these “aquariut 
lefect is not related to the first ia 2 Gee - ets as the re ealled. are ilbiuminated by 
Should the serviceman identify the va- acs Vee es of concent merenry-Vapor tub 
rious parts which have been replaced rt = dd ee Ie saplohitlianton.. ag 
a \ | 1 . Sa af the Pavega-City cid Stores and. else- 
and the exact nature of the repair? : HM. mM. Ure (eee re. i 5 
ts : ettikeea atria Acts a Hi RIN. ettadeics, Shicak ere where they are on display in Metro- 
uous the servaceman return The Ge- a. sddition af Mics Tresratt rounds ont pol New Yor! 
fective parts to the customer? Should nat t ’ 
the serviceman identify the parts re- q tw Irs aug Mr. Public Gets the Low-down 
: “oe , eS : ; WY on Television 
piacea in tne receiver! ; pals ist neeount the NBC) television 
-' ' «lt be +4 . e . 
One thing I feel certain of, the Sere 1} { tours are still being received with a 
blanket guarantees now being given ( I ite Poa M creat aout 4 terest by the publie, These 
k ; a 42 - : ( clucted) Tours gt Ren keteller Centre pro- 
wy service organization al Wrong. 4 . ale a riddatite demonstration on how 
How cana shop advertise a years ‘ ees mv oe cy television Worl from the television eve or 
7 — = i : ] 
guarantee and offer that guarantee on rly tent i “ th its iconoscope to the received 
ge aris Sipe ; shies e rs eo on the kineseope or enthode-r be. 
a receiver which is 5, 6 or even & years | ppeal to womer sr | Kd} es od? 497" C2) ode-ray tT 
ya 2 s . : l’siee cline ne the tours renort that Mr. 
old? What is the guarantee on the Dribotic ts to know when the receivers 
. . y ] 7 ay ; 7 . > 1 1 ; ; } : } 1 } 
replacement parts which were used in Low oe Kit for the Hobe ready. how muel will they cost and 
the repair? Is there a guarantee xperimenter ( they just put ture box on 
t! thy present set: 


on such replacement parts? 

Does it mean anything to guarantee 
the work done? ... How can it be 
identified to a person who Knows noth- 
ing about radio? ... Does such a 
guarantee 


customer? ... To the 


afford any protection to the 
serviceman ? 


(Continue on page 58, please) 
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vactical Limiting Amplifier 


By GEORGE W. BROOKS. WLINO 


Kneineer, Station WLNH, Laconia. N. H. 


With the unit described, the modulation is kept around 85% and this 


effectively increases the power output by at least 3 db or double. 


radio is Supposed to 
radio industry 


MATEUR 
have given the 


AWMmost of its greatest) improve- 
ments, but at present the broad- 
casting industry has a device that 


would be a material increase to ama- 
transmitters. Any 
increase his 


teur radiophone 
amateur would like to 
signal without the necessity of increas- 
ing power. The Limiting Amplifier as 
ysed in broadcasting does this and is 
the largest advancement since Class B 
Modulation as it gives a 3 db increase 
in power output or effectively dou- 
bling the power output. Its operation 
ie such that by placing the amplifie) 
in place of the usual speech amplifier 
before the modulators it acts as an 
automatic audio volume control. 

At a preadjusted level the unit goes 
into operation and reduces the audio 
nput to the modulato1 
. large increase In sound at the mike 
produces only a small increase in the 
input to the modulator grids. This re- 
sults in being able to employ a highe: 
audio level and a higher percentage 
of modulation without the correspond- 
ing overmodulation. It takes about 12 
times as much audio input to go from 
80 percent to 100 percent with the Lim- 
iting amplifier as without. 

With a higher percentage of aver- 
age modulation the transmitter has a 
more readable signal and expressed in 
powers, a 100 watt transmitter awith 
the limiting amplifier sounds like a 
200 watt job without the unit. The 
cost of such an instrument is low and 
can take the place of your present 
speech amplifier. 

The diagram is self explanatory 
with one or two exceptions in the op- 


erids so that 


i 


| 
N 
Pp 
U 
; 


eration. T-1 need not be a transform- 
er but could be resistance coupled to 
a pentode preamplifier so that a erys- 
tal mike could be used. Likewise the 
output transformer can be replaced 
with resistance coupling to the grids 
of the following stage so that tubes 
like the 6L6 could be used as either 
drivers or a low power modulator. 

There are plenty of suggestions that 
could be used in place of the parts 
given, such as the 6N7 could be re- 
placed with a couple of triodes in fact 
the complete line-up is — flexible 
throughout. The 6R7 eould be. re- 
placed by a 2.5 volt series tube and 
the combinations are limitless. 

The operation is such that with the 
6R7 acting as an audio amplifier and 
rectifier supplying a 
the grids of the 6K7's an audio fre- 
quency AVC is formed. Resistor R-1 
controls the input to the grids of the 
PP 6K7’'s and R-2 controls the input 
to the triode amplifier. 

In operation R-3 is adjusted for zero 


bias voltage to 


setting keeping any audio voltage off 
the grid of the 6R7. Then section R-7 
and R-8 are adjusted to give correct 
voltage on the tubes. R-8 
R-7. 
given be- 
The grid of 


values ol 
consists of a 500 ohm section of 
The screen of the 6K7's are 
tween 70 and 100 volts 


the 6R7 is given about 3 volts bias 
from ground and the cathode given 
about 9 volts bias in respect to the 
erid. 

R-8 “is adjusted so that the 6K7's 
receive about 1.5 volt bias without 
any signal input to the grids. Now 


with the limiting amplifier connected 
in the circuit and the transmitter con- 
nected to a dummy antenna, a signal 


is applied to the grids of the 6K7’s 
and the input adjusted with R-1 so that 
with R-2 at *, seale the transmitter is 
modulated approximately 85% with a 
constant sine wave input. Now R-3 
is adjusted so as to bring the modula- 
tion percentage down to 50 or 60 

Now R-2 is adjusted so that the trans- 
mitter is again modulated roughly 85 
percent. The 6R7 circuit is now ad- 
justed that the modulation percentage 
has a peak percentage of roughly 85 
at the input employed and any per- 
centage increase in the input will be 
reduced in proportion to its increase. 
In operation, with a certain input at 
the grids of the 6K7’s, the reduction 
or limiting action depends upon the 
setting of the control R-3. The time 
constant of the circuit is very import- 
ant as it is not supposed to work on 


(Modulate further on puge 51) 


Component parts list. 
T-1. Input transformer to grid. (See De- 
scription) 
T-2. Pushpull input tran-former. 
T-3. Pushpull output to 500 ohm line. (See 
Description) 
T-t. | to | interstage tran-former. 
T-5. Pushpull input transformer, 


| Oe 8 Mfd. Condensers (electrolytic). 
Cathode circuit can have 25 Mfd. 

C-1. 01 Mfd. Condensers 600 volt. 

C-2. .01 Mfd. Condensers 600 volt. 

C-3...5 Mfd. Condenser. Value gives time 
constant with Ro. 

R-1-2. 500.000 ohm dual potentiometers. 

R-3. 500.000 ohm potentiometer. 


) 
R-4. 150.000 ohm | watt resistor. 
R-5. 600 ohm 2 watt resistor. 

R-6. See text. 

R-7-8. 25.000 ohm 20 watt fixed resistor. 
4-9, 1500 ohms. 


Bt250V. 
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The matching instrument: an r.f. meter and a dummy antenna. 


An excellent way to raise the 
output of your rig without a 
change in input, is to improve 


the match with the antenna 


By GORDON E. GRAY. war, 


Sales Engineer, Ohmite Mfg. Co, 


Chicago. Hlinois 


Upping Your Rig’s Outpui 


N last month’s article it was dem- tional data about the complete instal- 

onstrated that a Dummy Antenna lation, from crystal stage to antenna 

in connection with an r.f. ammetet which more or less have been assumed 
offered a practical means for the meas- in the past, can be determined within 
urement of radio frequency power. practical limits. 
With a simple and practical means otf For example, consider the !2 wave 
measuring r.f. power, not only can the doublet which has theoretically a 73 
plate circuit efficiency of the various ohm impedance at the center. The 
stages of a transmitter be determined, presence of trees and other objects in 
as previously outlined but also addi- the vicinity may alter this value ap- 


preciably. Obviously the greatest and 
most efficient transfer of power would 
be obtained using a transmission line 
with the same surge impedance as the 
point of feed in the actual antenna 
under consideration with all of the fac- 


tors olf nearby objects accounted ror. 
There is no question that some ama- 
teurs have locations which make it vir- 
tually impossible to string up an an- 
tenna in say more than two or three 
ways. One of these possibilities may 
he better than the other two and an 
actual rough determination of the Im- 
pedance of the radiating system in 
each of the cases will help determine 


which of the systems to use as far as 


is 
transfer of power Is concerned. 

Other considerations, such as direc- 
tional effects, may also alter the 
choice. Considerable mismatch be- 


) 


tween the transmission line and an- 
tenna can be tolerated without too se- 
rious an effect on the transfer of power 


or the overall effi- 


yy! id crenecy between 
¥ } « ) lif in 
/} final amplifier in- 


i put and antenna. 


How much mis- 
Pos match can be tol- 
i" 


erated in ae given 


arrangement will 
depend upon a num- 


: 
ber of variable fac- 


tors and without a 


The use of the de- j 
scribed theories t d 
were tested by the author at W9U AQ with gratifying re-ult-. what 


means of watching 
actually hap- 


pens to the power while the matching 


procedure is being followed, extreme] 
bad yet not apparent mal-adjustmen 
of the system can be the result. 
There is a tendency to overcoupl 
especially on ‘phone transmitters, ; 
order to bring up the plate loading t 
twice the audio output capability 
the modulators at the required loa 


impedance. An extremely poor an- 


tenna system might be incapable « 


loading the final to the correct figures 


vet overcoupling as far as the plat 
milliammeter reading is concerned wil 


make it appear that the final is load: 
ing properly and the antenna is taking 


the load. Further, an r.f. ammeter it 
the feeders will mean_ little. sin 
strong standing waves in the feed 


which would accompany overcouplin: 
(overcoupling is in reality a mis 
match) might also give the false im: 
pression that high feeder current rep- 


resents the maximum _ transfer 


energy to the radiator. Actually a cu: 
rent loop might shift to the exact lo- 


cation of the r.f. meter, in which cas 

there would be a high reading. 
Under the conditions just describe 

it would be better to couple loosely 


and be satisfied with a lower plate in- 
put and readjust the audio input an 


matching transformer to the new plate 
impedance. It can be demonstrate 
that more r.f. power may be actuall} 
delivered to the antenna with. the 
loose coupling and reduced plate input 
as follows: 

A 738 ohm transmission line term: 
nated with a 738 ohm dummy antenn 
is adjusted for maximum. transfer ( 
energy to the dummy with the mat 
on the final tank at AA (in Figure > 
employing the same procedure as 
the previous article on amplifier out 
put measurements. Substituting a6 
ohm dummy antenna will cause t 


ite input to reduce and the power 
being transformed into heat in the 600 
ohm dummy antenna will be less than 
that which was transferred to the 3 
ohm dummy antenna. By clipping far- 
ther away from the points AA on the 
tank, points BB on the tank can be 
reached which will bring the plate 
loading up to the original figures. The 
power delivered to the 600 ohm dummy 
antenna Will have dropped practically 
fo nothing and most of the plate input 
ean be charged up to a now ineflicient 
amplifier and also high losses in the 
transmission line. ‘This is no longer 
gerving this purpose, but acting as an 
extremely poor radiator. As a matter 
f fact the transmission line does of it- 


ple 


wolf not have its rated nominal surge 
impedance unless terminated by an ime- 
yedance equal to its rated nominal 
surge impedance. By virtue of this 
fact, standing waves will exist when 
the line is terminated otherwise. 

It is true that a point somewhere be- 
tween AA and BB can be found where 
nower delivered to the 600 ohm dummy 
antenna will be greater than delivered 
toit when the clips are at AA, the cor- 
rect points for the 73 ohm match. The 
nower Will be nowhere equal to that 
delivered to the 73 ohm dummy an- 
tenna but it will be greater than that 
delivered at the point BB where the 
nlate loading appeared to be correct 
even though at this intermediate point 
the plate input will be down consider- 
ably. Under these conditions the for- 
met 73 ohm, either twisted pair or con- 
centric line, probably becomes part of 
the load since it will be serving as a 
poor radiator and any power absorbed 
by the dummy exists by virtue of the 
dummy being a part of the poor radi- 
ating system. It might be well to state 
it this point that in addition to the 
600 ohm termination to the 73 ohm line 
(which in this case was a flexible con- 
centric cable), the writer tried two 73 
ohm units in series for 146 ohms as a 
termination and also two 73 ohm units 
in parallel for a 36.5 ohm termination. 
Both the latter cases represented a 2 
tol mismatch, vet the power delivered 
to the load after readjustment of the 
coupling for maximum transfer of 
energy was better than 90% of the 
amount delivered to the correct 73 ohm 
termination. Strangely enough, the 
Werall efficiency from plate input to 


7 
OUMMY ANT. 


load remained practically the same 
and the slight reduction in power de- 
livered Was accompanied by a similar 
reduction in plate input. Here again 
any attempt to overcouple and bring 
iy the plate current to the previous 
Value noted for the 73 ohm termination 


was accompanied by a noticeable de- 
crease in power. It cannot be stressed 
too strongly that overcoupling results 
in a reduction in power output and an 
increase in input. This obviously 
causes the overall efficiency to decrease 
rapidly sinee, as stated before, percent 
efficiency equals 

output 

x 100 

input 

With the above facts at hand, one 
should be able to make some practical 
measurements on a given installation. 
tealizing that antenna types are as 
numerous as tubes, a book of proce- 
dure as large as a service manual 
would be necessary to cover all cases. 
It is hoped that the following actual 
determinations on a typical amateur 
array will suffice to illustrate the 
“point of attack” which would be sim- 
ilar in all types in gaining better an- 
tenna and feeder efficiency. 

(f) Determination of the. effici- 
ency and impedence within 
limits of the antenna system 
itself. 

Figure (6) illustrates a_ typical 
means of coupling a final amplifier to a 
1, wave doublet antenna. As _ previ- 
ously described, the r.f. power deliv- 
ered at AA, BB and CC can be deter- 
mined. In a particular case measured 
by the writer, the plate input was 140 
mils at 1080 volts or (1080 x .140) 151 
watts. The power measured at AA was 
91.5 watts as evidenced by a current 
1.12 amperes in the 73 ohm dummy 
load. 

I-R Choi) Chal): (is) = S15 
S15 
The efficiency of the final was = 

60.5%. 151 

The power at BB was the same but 
at CC for the same plate input the cur- 
rent was 0.96 in the dummy indicating 
(0.96) (0.96) (73) 67 watts being 
available for delivery to the antenna. 

67 
Note the overall efficiency was = 

ea 
14.5°7 and the obvious loss in power in 
the transmission line was 91.5 6( = 
24.5 watts. 

Substitution of the antenna for the 
dummy made absolutely no_ visible 
change in plate input or adjustment of 
the transmitter indicating that all im- 
pedance matches were substantially 
correct. 

A !2s wave antenna has a 73 ohm 
theoretical impedance at the center, 
and the presence of trees or other ob- 
jects in the vicinity may lower this 
value appreciably. (To all intents and 
purposes the antenna impedance at the 
center is equal to the radiation resist- 
ance.) 

An approximate calculation of the 
impedance of the antenna system just 
illustrated can be made, however, sev- 
eral assumptions which may not be en- 
tirely correct have to be made and the 
technique of the experimenter has to 
be taken into consideration. 

The following illustration (Fig. 7) 
will serve to indicate what is meant 
and no doubt will re-open an avenue of 


W9ITKD, where some tests were made. 


experimentation which will eventually 
solve many of our antenna problems 
Which of late have been of major in- 
terest to most amateurs. 

As illustrated before, power meas- 
urements at AA, BB and CC ean be 
made to determine exactly what 
amount of r.f. power can be delivered 
to the antenna at point CC regardless 
of the overall efficiency of the trans- 
mission line, ete. The transmission 
line can have considerable losses with- 
out effecting this experiment just as 
long as we know what they are and 
what power is delivered at CC. In the 
particular experiment made by the 
writer, substitution of the antenna for 
the 73 ohm dummy at CC made abso- 
lutely no changes in plate input, trans- 
mitter adjustment or coupling § ar- 
rangement and it reasonably could be 
assumed that the antenna was taking 
all the power previously delivered to 


Insertion of the r.f. am- 


the dummy. 
meter, as shown, revealed exactly the 


same r.f. current that flowed in the 
dummy indicating that the antenna 
radiation resistance and hence imped- 
ance was to all intents and purposes 
73 ohms. (This is one of the assump- 
tions which may be incorrect. Theo- 
retically the ammeter would have to 
be in the exact center of the antenna 
at the current antinode or loop. It is 
felt that the ammeter was sufficiently 
close to this point to be within the er- 
rors in reading the ammeter.) The ac- 
tual figure was 0.96 amperes indicating 
Pse QOSY to page 14 
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Sorwicoman & EXpVUences 


7 — : 
>» LEE SHELDON 


Chicago, Ilinois 


Income is figured by deducting the amount of expenses 


from the sum taken in. 


HE other day, while I sat in the 
back of the shop, resting my eyes, 
my partner startled me with: 

“Hey, wake up! What are you doing 

gathering wool to pull over our cus- 
tomers’ eyes?” 

“I am not,” I replied, indignantly. 
“IT am simply realizing, in my qulet 
way, that it’s about time we put some 
system into Salutary Sales & Service i 

“Oh—oh,” Al said. “Some- 
thing gamey is in the 
probably another of your 
ideas. Against what little 
ment I have after long assocl- 
ation with vou. I am going to 
flush your covey.” 

He slid a Victor 32 
the center of the floor, squatted 
block, and said: 


setting son 


wind 
foul 


judg- 


pack To 
on the filter 
“Come now, my 
tell papa what 
funnies.” 

rhose 


recognize these remarks as typ- 


you saw in the 
who know my partne 


ical. Those who don't are lucky. 
The only time he spoke de- 
cently to me was on August 17, 
1934. He bid me good morning, 
d it frightened me so much 
I withdrew from the partner- 
ship. I returned to work on the 
nineteenth, after I learned he 
had not gone crazy, but was 
only drunk 

“Hey!” Al yelled. 
‘11 your life in the 
When you borrow mj 
ear, I don’t want it left empty!” 

“I stayed up late last 1 
I patiently replied, “reading an 
article by a fellow who explained how 
servicemen should keep an exact 
ord of the money they t 
iob.”’ 


“Midnight oil does not always grease 


“Don't live 
subcon- 


: | 
SCIOUS. 


rec- 


ake in on every 


the wheels of commerce,” he inter- 
rupted. ‘Get to the point.” 
Even I lose my temper at times. 


“Why,” I asked him, changing my 


tone, “do you keep me as a partner, 
when you think so little of my opin- 
ions ?” 

“One and a half heads are better 
than one,” he answered. (You see what 
I mean? The man was born with a 


knife in his mouth!) “But what's this 


idea of yours?” 


“Well, this fellow showed how to 
figure a repairman’s hourly rate; how 
a certain amount must always be add- 
ed to what you are really worth per 


unit of time to take care of things 


like greasing the cat 
and depreciation of talent. 


next Tuesday 


Al interrupted again: “I’m no ex- 
pert in child psychology, but it sounds 
like you are about to sell 
some paper-work. Is that the idea you 
would arrive at if I let you wande1 
long enough ?” 

“Yes,” I admitted, 


yourself 


“although it’s a 


very crude way to refer to a_ basi 
business truth. We need better reec- 
ords of our business functions. The 


“He’- inventing something! A radio bar 


only ones we keep now are those few 


which are necessary to keep us out 


of striped clothing. Do 


stance, know what ratio we had _ be- 
tween net and gross income for the 
fiscal year ending vesterday ?” 


“Stop talking like an income tax 
blank,” Al said. “I’m more interested 
in rations than ratios. Are we 

nake profit, or to write his- 
? What value, 


detailed 


in busi- 
ness to ms: 
over that of baled 
would a accounting 
system have in our work?” 

“Tt would let us understand our pro- 
better. I would 
much to charge for each call to show 
the proper profit over iny 
overhead, multiplied by a 
factor of 1.28 which represents an in- 
dex of probability for a return to the 


fession know how 
entorys and 


correction 


gold standard.” 
“Your flights of fancy leave me 
dizzy,” Al said, ‘‘and it 


Vou Say 


sounds foolish 


vou are willing to 


Books sometimes lead to trouble. 


write up your mistakes, when usualh 
you won't even admit them. 
don’t think much of your plan.” 
He walked to the till, and handed a 
piece ol paper to me. “Here,” he point. 
ed, “Til show you the ideal bookkeep. 
ing method for a shop of this size. At 
the beginning of each week. draw : 
vertical line through the middle of » 
piece of paper. Label the left sid 
OUT, and the other IN, As our 
money moves to and fro, jot j 
down in the proper column. 0; 
Saturday, subtract the tots 
OUT from the total IN, and ly 
aside a few bucks for routin: 
expenditures like rent, light 
telephone, and chug-juice f 
the delivery truck. Divide the 
residue by two, and that’s th 
amount we each draw in salar 
IN minus OUT equals KEEP 
Simple, direct, and honest. 
more elaborate system woul 
not increase our salaries—be. 
servicemen, not ac 


No, | 


sides, we're 
countants.” 
“IT suppose Standard Oil— 
I began. 
“There are 
extensive 


two reasons 


bookkeeping 


only 
for an 
routine in a business as smal 
average two-man repal 
shop; mistrust, or a need 
bolster up an inferior business 
Charges for repair wort 
depend more upon what a Cus: | 


Sense, 


thinks of the servicema 


what the 


tome! 


than on servicema 


thinks of his paper-work. Right | 
now, if your figuring hadn't 
dulled your business acumen, ¥ 


would be on your way to Heathstea 
where you are soon due to repair 
record-changer!” 

“What about 

“Oh, well do your arithmetic if tt 
keeps you happy, but don’t let it inter: 
fere with your work. Ledger conscience 
be your guide.” 

The reecord-changer call was fron 
Bishop’s Mortuary. I had_ plenty 
time to lay out my future accountins 
plans while I drove. In fact, I becam 
so enthusiastic I stopped at a station 
ery store. The owne1 showed me 
very fine binder measuring 12 by i 
inches, very professionat-looking, at 
as heavy as a guilty conscience. Ea 
sheet had 36 columns in 4 colors. 


“How much?” IT asked. 
“Seven-fifty, plus freight,” he 1 
plied. “Shall IT crate it?” 


“No,” I told him, “I have a truck 


(Please adjust to page 55) 


truck 


Sec. Rev, 


The front panel contains all the 


AVING spent many uncertain 

hours guessing whether one 

vibrator after another was the 
cause of trouble in auto radio sets and, 
after all the effort, still being uncer- 
tain as to Whether or not the vibrators 
were up to par, I came to the conclu- 
sion that a vibrator tester was just as 
essential as a tube tester in radio 
servicing, and that it was just about 
as satisfactory to guess if the vibrator 
was all right as it would be to guess 
what the condition of a certain tube 
in the set might be. Of course, a new 
vibrator could be substituted for the 
old one, to see if the set funetioned 
any better, but a new vibrator of the 
required type was not always available 
and this test would not disclose the 
condition of the old vibrator, and un- 
less the condition of the old vibrator 
was known, there was always an un- 
certainty. No one wants to replace a 
Vibrator unless it is needed, and yet is 
unsatisfactory to turn out a set and 
have the feeling that the vibrator 
might give trouble in just a short while 
after the set leaves the shop. 

In a manual of a condenser com- 
Pany was published the circuit of a 
vibrator tester which could be built 
for a very nominal sum and yet of- 
fered every test necessary to ascertain 
the condition of any 6 volt vibrator in 
afew moments and entirely eliminate 
the guess work. Checking through this 
circuit, however, disclosed the fact that 
it would be necessary to have several 
sockets of each kind, to be able to 


VOLT. AovusT, 


ae 


needed controls. 


accommodate the 
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Serviceman’s 
Vibrator 
Tester 


By FRANK H. BARNHART 


Fostoria, Ohio. 


Many hours are wasted trying to test 
vibrators without proper equipment. 
The author describes a unit that will 


cut this time to a minimum, efficiently. 


different pin con- vibrator socket terminals, a number- 


nections of the various vibrators, since ing system corresponding as near as 
there is no uniform connection for the possible to the RMA numbering of 


different socket 


To overcome standing tube socket terminals was 


this difficulty and make it possible to worked out and used in this tester. 
use one set of sockets for all vibrator This system is shown in the schematic 
connections, a switching arrangement and gives the bottom view of the 
was developed which does this satis- sockets. 

factorily and also will take care of any Our vibrator was able to supply us 


type of sockets 
future. 


As there has never 


added in the with a complete set of vibrator sockets. 


Six rotary type, twelve contact 


been a number- switches were used, providing plenty 


ing system adopted for the various odd of extra contacts for all additional re- 
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LAYOUT FOR TESTER PANEL 


The vibrator tester panel layout. 
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Rear view of the vibrator tester. 


quirements. An examination of the 
schematic will disclose that this 
switching arrangement makes it pos- 


sible to connect any of the vibrator 
terminals to the three trans- 
former primary connections (num- 
bered’ 1 Pri. 2 Pr, 6 Pr. ©. f.) to 
either outside connection of the trans- 
former secondary (numbered 3 Sec., 4 
Sec.), or to negative (numbered 5 B-). 
Six pin jacks also connect to these 
same circuits and are numbered 1, 2, 
3, 4, 5, and 6. These were added to 
make possible tests on externally con- 
nected vibrators. The switch positions 
are numbered to correspond to the 
socket terminals. 

The potentiometer used for voltage 
adjuster was taken from an old “A” 
eliminator, while the secondary re- 
versing switch is of 
the toggle type and 
was taken from an 
old “B” eliminator. 
This is mounted in 


socket 


the small rectan- 
gular hole di- 
rectly below the 
meter. This hole 
should be made to 
fit the type switch 
used. A pilot light 
taken from a dis- 


carded Kolster re- 
ceiver was used and 
mounted to the left 
of the meter to in- 
dicate when the 
tester is on. The 
meter is a 0-1 mil- 
liameter with 
indicated 
in the schematic. 
Any vibrator 
transformer will be 
suitable for the job. 
The syn.-rectifier 
(84) switch in this 


shunts as 


good 


tive gang switch properly hooked up. 

The wiring is very simple and is 
clearly shown in the photographs. The 
panel used was black enameled wall 
board. The back panel is of the same 
material and was made just large 
enough to accommodate the trans- 
former, 5,000 ohm load resistor, and 
the 84 tube and socket. The 8 mfd. 
condensers are the new midget type 
and are mounted under the back panel. 
The back panel is held to the front 
panel by two small right angle brack- 
ets. The completed instrument was 
then housed in a light metal case. 

Before a vibrator can be tested it is 
necessary to ascertain the proper 
socket connections of this vibrator. To 
make this easier the writer went 
through the vibrator diagrams in the 
Mallory Yasley Encyclopedia and 
numbered all vibrator socket contacts 
to correspond with the aforementioned 
numbering system. When a vibrator 
is to be tested it is only necessary to 
look up the proper replacement in the 
Encyclopedia and set the switches ac- 
cording to the numbers of the socket 
terminals. This tester has operated 
so satisfactorily that it should be a 
great boon to anyone doing auto radio 
servicing. 

While the pin jacks were added to 
make possible the testing of vibrators 
with external connections, it was later 
found that these jacks are absolutely 
necessary for the testing of some vi- 
brators. Once in a while the connec- 
tion from the vibrator to the B- is 
completed through the wiring in the 
auto receiver. In this case a short lead 
with a phone tip on one end and an 
alligator clip on the other end is used 
to connect pin jack 5, or B-, to the case 
of the vibrator being tested, thus com- 
pleting the wiring that is done in the 
receiver. The pin jacks may also be 
used for connecting the different ter- 
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minals to an oscilloscope and obsery. 
ing the wave form on the screen. 
The only other difficulty encountered 
was the fact that the shunt connection 
is not shown in the diagrams of some 
of the vibrators. This shunt coil jg 
connected into the primary center tap 
and unless this shunt coil connection 
is made the vibrator will not operate 
and one might be led to believe that 
the vibrator is defective. The Write; 
has found, in cases of this kind, that 
if switch 6 Pri. C. T. is set on the 
proper number, and in most cases this 
is number 4, the shunt coil will receive 
current and the vibrator will start. 
To test a vibrator, first determine 
whether the vibrator is a synchronoys 
or rectifier type and set the syn.-84 
knob accordingly. Determine _ the 
socket contact numbers of the primary 
contacts, the secondary contacts if 
synchronous, the B-, or negative, con- 
tact, and set the switches to these 
numbers. Place the 10v-500v_ switch 
in the 10v position, then press the 
lower center push button switch plac- 
ing the potentiometer (volt. adjust) 
across the battery. While depressing 
this switch adjust the volt. adjust knob 
until meter reads .55. Place the yi- 
brator in the proper socket and turn 
tester on. If vibrator does not start 
tap it lightly. If it starts with tapping, 
it is unfit for further use and should 
be replaced. When vibrator has 
started readjust volt. adjust knob for 
six volts and place the 10v-500v switch 
in the 500v position and read the vi- 
brator output voltage on the meter 
If the vibrator is of the synchronous 
type it may be necessary to change 
the Sec. Rev. switch to make the mete: 
register properly. The output of a 
good vibrator reads just about half 
scale on this tester and is fairly con- 
stant, while a poor vibrator causes the 
(Test further on page 48) 
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SW. 


tester was made of 


two sections sal- 


vaged from a defec- Circuit of vibrator tester. 


The single dial is for bandspread. 


The unit operates AC or batteries. 
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Covering the 5 through 10 M. 
band without plugin coils or 
bandswitch, this set is a new 


solution to u.h.f. reception. 


By OLIVER READ, 
WOETI 


Technical Editor, Radio News. 


Through 10 Meter Receiver 
Without Bandswitching 


ITH spring “just around the 

corner”; with the memory of 

“flood emergency” still in our 
minds, it seems well to get at that 
portable equipment with an eye to the 
future. Many circuits covering trans- 
mitter construction have appeared in 
Raplo News and elsewhere. Receiver 
circuits, on the other hand, have been 
far-and-few between. The one de- 
scribed herein is a composite of many 
of the good qualities of the commer- 
cial manufacturers, plus those special 
characteristics which are demanded of 
acompact set of this design. The auto 
radio has been steadily improved upon 
from year to year and it has reached a 
state of perfection as compared with 
the sets of but a few years back. Like 
these auto receivers, which are de- 
signed for a specific purpose, a set 
which is to be used for a portable- 
mobile must incorporate certain re- 
finements in order to meet the require- 
ments of this type of service. 

Most all cars that have come out 
during the past few years have a glove 
compartment which is located on the 
dash-board. This location is ideal for 
the housing of a mobile receiver, pro- 
viding we can make it small enough to 
comfortably mount within the space 
available. We therefore decided to 
utilize this as the best possible solu- 
tion to the problem of being able to 
lock the compartment when the re- 
ceiver was not in use, and at the same 
time, have the controls within easy 
reach of the driver’s seat. 

Unlike some of the commercial sets 
on the market, this little super can be 
easily duplicated by any amateur, as 


all standard parts are used in a tried- 
and-proven circuit. The outstanding 
features are: compactness, sensitivity, 
continuous frequency coverage of from 
28 to 60 megacycles without coil 
switching or the use of plug-in coils, 
automatic volume control, band- 
spread, tone control, good selectivity 
and excellent general overall perform- 
ance. 

Inasmuch as this receiver includes 
the 7.5 meter police band, it will be 
necessary that the amateur determine 
from his local police department 
whether or not his possession of the 
receiver in his car will be within the 
law. Some communities require them 
to be registered. 

First of all, an intermediate-fre- 
quency had to be chosen that would 
give sufficient gain in the i.f. stages. 
Other reasons indicated that it would 
be desirable to limit the tuning capac- 


ity to as small a range as possible 
without a sacrifice in performance. A 
choice of an i.f. frequency of 4.3. mega- 
cycles was thought to be the one most 
adapted to the purpose and design was 
started around this choice. 

Other reasons for the choice of 4.3 
me. were as follows: 3 to 3.5 mc. was 
too low an i.f. frequency when using 
a 6K8 translator tube in the first de- 
tector-oscillator. Interaction occurred 
between the oscillator and antenna cir- 
cuits when this was tried and was 
therefore eliminated. 4.0 me. could 
have been used but the final choice of 
4.3 me. kept the signal out of the 3.5 
to 4.0 me. band. A higher frequency 
was undesirable as the tendency 
toward tuned-grid, tuned-plate oscil- 
lation in the i.f. amplifier will in- 
crease with an increase in frequency 
and this was not wanted. 

The oscillator circuit is so designed 


iF 4 MC 6P7G Fa 3MC 
— 
Law 
oon 50m 0002 
SOM 0 a 
—,. ae a 
= o = 
q Si 
pi 2210 30MMF ok ssoun 
T 
+ | oomn 
30Mn 8 
— a 05-200v 
ae ™ - Pm SPK 
0002 10M Pa or 
soma = . ANT COIL osc con 
SPST 
GRID 
e — 
SSS > ANT RI 
Ya ANT 1 5 TURNS®22 OCC a, = a — ¥. 
600 * B+250V 7OMA GRID 35 TURNSTIOBARE d = 3 
wov ac | | GRID 3 25TURNSEBARE ave}, CNO = lGuan — 
? + PLATE 2 STURNS®220CC . PLATED” Ge 
8 8 som- Sow 
- = a 
b- - ae fs -| 


B- 


Cireuit diagram of the 5-10M Continuous Receiver. 


Semen eee 


makes construction ea>y. 


Simplicity 


as to be able to be tuned to a higher 
frequency than the signal on the 10- 
meter band and to a lower frequency 
than the signal on the 5-meter band. 
Furthermore, it will tune to either a 
higher or lower frequency than the sig- 
nal when operating on the 7.5 meter 
band. This need not be confusing once 
a few frequencies are spotted on the 
dials. With an intermediate frequency 
of 4.3 mc., no signal in any one band 
can produce an image within the 
band, as the image frequency is 8.6 
mc. away from the signal. 

It may seem rather odd that the os- 
cillator is tuned above the signal fre- 
quency on 10 meters and below the 
signal frequency on 5 
procedure makes the frequency range 
of the rather small 
keeps the oscillator strength 
form over the range. If 
tempt is 


keeping the oscillator signal always on 


same 


meters. 
oscillator and 
most unl- 
tuning 


made to 


the high side of the signal, the \ - 
tion in L/C ratio causes the oscilla- 
tor to be too strong at the high fre- 


~~ + ie P | ] 
quency end and too weak at tne !Iow 


frequencies. This would not be 
practice for optimum performance. 

At first it was felt that thi 
supply should be contained on the same 


it the addi- 


powe! 


he receiver, bt 
tional size required did not warrant its 
Furthermore, it was not to 

any particular type of 


supply as it then would not be adapted 


be confined to 


to emergency services if batteries were 
not available. By choosing the proper 
type of output tube for the receiver, 
any standard type of vibrator pack 


may be used or the conventional a.c. 


power supply for home use. 

Next came the mechanical require- 
ments and they were tackled in orde 
of importance. <A receiver which is to 


be used in a moving vehicle requires 
that all wiring be tied down in order 
tendency for the 


and eventually break 


Various 
parts to vibrats 


band-spread condenser must 
be driven by some sort of a vernier so 
that the dial cannot shift from con- 

uoU Lockwashers should 
; ae 


inder al! nuts to offer furthet 


Antenna 
] 


System 


The antenna coil primary is designed 


transmission line 
new Amphenol 
with its 73-ohm imped- 
ance to a quarter-wave antenna 
mounted on the driver’s side of the 


car. This antenna is an ordinary tele- 


a low-impedance 


writer uses the 


coaxial cable 


scoping variety which can be extended 
to a maximum of 8 ft. It is then pos- 
sible to adjust the length of the rod 
to the band of frequencies most used. 

In order to get good sensitivity on 
the high frequencies, high ‘“Q” coils 
are used in both the oscillator and an- 
tenna circuits. Without an antenna 
load, some instability results due to the 
interaction between the oscillator and 
antenna circuits in the mixer tube. 
However, with any reasonable an- 
tenna, or with a 400 ohm dummy load, 
the receiver is perfectly stable. It was 
designed to match the low-loss trans- 
mission line as stated in the above 
paragraphs, when connected to the 
center of a half-wave Hertz antenna 
or at the ground end of a ‘'4-wave 
Marconi antenna. 

Circuit Design 

The tube line-up for the receiver is 
as follows: A 6KS combined detector 
and oscillator, 6K7 i.f. amplifier, 6P7G 
combined 1.f. amplifier and 
quency oscillator, 6Q7 second detectot 
and AVC tube, and a 6V6 tetrode beam 
amplifier. The use of the type 6V6 in 
the output stage provides more than 
sufficient audio power for the small 
p.m. dvnamic speaker. A headphone 
added ahead of the 
diagram. The 
beat-frequency 


beat-fre- 


jack can be output 
tube as shown on the 
inclusion of a oscil- 
lator is handy if used for no other rea- 
weak signals and 
6P7G is a 


with 


son than locating 
included. The 
combined pentode and triode 


should be 


common eathode and is ideal for the 
purpose. Unfortunately 
metal type 6P7 at this 


shield must be provided for the tube as 


there 1s no 


time, and a 


shown. 
It is recommended 
be made in the layout of the i.f. am- 


doubling-back 


} } 
that no change 


plifier parts as. any 
within these stages would be hard to 
eliminate. The b.f.o. is an electron- 


coupled oscillator and the 
nal of this injected into the 
i.f. stage as shown. The small round 
can contains the complete assembly 
which includes the coil and the grid 
leak and condenser, as well as the tun- 
ing condenser. 

It is not necessary to mount the as- 
sembly where it can be tuned from 
the front of the panel, as a change in 
pitch can easily be made by slightly 
de-tuning the signal. 

Construction 

The size of the chassis does not make 
much difference as long as the parts 
are not crowded. The one 
the author measures 9x6x1!.”, 
panel is optional and may be 
to fit a particular installation 
ing down on the chassis 
the aluminum can 
left-back corner of the chassis is the 
first i.f. Next in line are 
the 6K7, second — if. 
6P7G, the if. output transformer and 
the 6Q7 detector tube. 

To the front of the 
the 6V6 output tube. The 
a 3'.” Utah dynamic with a perma- 
nent magnet field pot. Any similar 
type may be used providing the output 
transformer will properly match the 


output Sl¢g- 


tube is 


used by 
The 
changed 

Look- 
illustration, 
mounted on the 


transtormer 


transtormer, 


6Q7 is mounted 


speaker Is 


Short, direct leads must be used, 


voice coil winding, which in this cage 
is 3 ohms. A decided saving in current 
is had by eliminating the current 
drawn by the regular wire-wound type 
of speaker field coil. 

The two-gang band-spread condense; 


may be seen at the front left-hand 
part of the chassis. It is important 
that a rugged condenser be used in this 


the frame 
from vibration would detune the signal 
as tuning is very sharp. The rotor 
plates of the variable condensers are 
grounded in all cases. 

The antenna coil is mounted along- 
side the band-spread condensers where 
short grid leads can be made to the 
tube and condenser. The remaining 
parts are all mounted underneath the 
chassis and may be clearly seen by re- 

Some spare 


type of set as twisting ot 


ferring to the illustration. 
room was left on the front part of the 
chassis so that a suitable relay might 
be later added for a remote control 
push-to-talk system in connection with 
a high frequency transmitter that will 
appear in a future issue of RaApiIo News. 

As mentioned before, the wiring 
tied down wherever possi- 
ble and this also applies to the small 
parts such as the resistors and con- 
The liberal use of terminal 
lug strips makes this type of assembly 
easy. The connector cable to the power 
supply may be seen coming out of the 
rear side of the chassis. It is advisable 
to use a cadmiumed chassis as its use 
will make the wiring a bit easier as 
the connections may be made directly 
at each socket. It is best to use heavy 
stiff copper wire for the leads in the 
r.f. circuits as de-tuning effects will be 
greatly reduced. Ordinary push-back 
wire is used for the remainder of the 
wiring. 

One side of the filaments are 
grounded. Hum is at a low value 
even when the receiver is being oper- 
ated on a.c. 

Power Supply 

The power requirements for the set 
are about the same as for the average 
table model b.c. receiver and are as 
follows: For the filaments, 6.0 to 63 
volts at 1.65 amps. and 200 to 250 volts 
at 70 ma. Vibrator packs are to be had 
which will deliver this plate voltage 
up to 100 ma. which is more than suffi- 
cient for this receiver. The input leads 
from the storage battery to the vi- 
brator supply must be heavy enough to 
carry both the filament current of the 
receiver as well as the current drawn 
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by LEE WARD 


Service Manager, San Francisco, California 


Se 

nt The question of ‘“‘Do you play mousetrap?” and have 

nt you got “Savvy” are determining success factors. 

De 

va RIOR to my entanglement in the’ the businesses. (A sign in a small reconditioning radio equipment, and 

nd coils of a typewriter ribbon, I. Indiana town, for instance, advertises: that I pass along advice, not to be 

= wondered how so many authors “Cigars, Cigarettes, & Radio Re- abusive, but helpful. Remember that 

= of servicemen’s articles unerringly pairs.”) It is true they all earn a if writers cared what people thought 

. missed the spirit of the business. They _ living from radio—but from there on of them, there wouldn't be any.) 

-" seldom mentioned the things which any group classification is necessarily Do You Play Mousetrap? 

- gave me the most pleasure or pain in inaccurate. So is group advice. To illustrate, here is a composite 

- my daily routine. I cynically attrib- letter, typical of those read on this 
uted this lack to the fact the fellow Another Man‘’s Poison desk: “I am a graduate of Blank Ra- 

8 was a writer, not a repairman; and These diverse stata are a restriction dio School. I have so-and-so meters; 

re made a mental note to the effect that, against the use of generalities that such-and-such data sheets; a complete 

he if lever got a chance to express my occur to any one serviceman-writer or line of this-and-that stock; and, al- 

ng views on the maintenance of musical serviceman-speaker. If I wish to point though I stay open 12 hours a day, 

oa machinery, I should inject some true out, as a result letters describing re- business is very dull.” 

= life into them. pair shops suffering from financial Too many of us have come to depend 

a And so, caught in full effulgence, I coma, that canvassing for trade would — on our static, rather than our dynamic, 

he was told to do it. My idea of writing have a reviving effect, here’s what business assets. It is an easy mental 

- a column was simply to switch my happens: the rural serviceman, whose lethargy into which to fall—this an- 

cigar from my right hand to the left | business is nothing if not conducted _ ticipation of a beaten path to the door. 

il —which held the highball—and, one huckster-fashion, tells me the sugges- But no one is going to drop in to look 

, night a month after I had come home _ tion is worthless because he has can- at our diagrams. or stop by to open 

VS. 


from the shop, to pound out the stint vassed all his working life. The urban _ his eyes and pocketbook in admiration 
effortlessly before the drink went repairman, in a section so ritzy that of our test equipment. Such assets 
warm, or the cigar cold. Then, after door-knocking is only a warning be- might be the best in the country, but 


% Isprinkled the piece with commas, the tween rooms of a duplex apartment, they are for our use, not the custo- 
“8 month’s work would be over, and I tells me he would go out of business mer’s; and they are of no value unless 
“s would have an article in perfect syn- in a week if he Connellied his way we find a way to put them into motion. 
we tony with the profession. past a spangled doorman to get his The cause of the “waiting-for-cus- 
“a There are, I have since learned, Knuckles on some rich oak paneling. tomer” attitude is not obscure. Many 
rm various reasons why nothing can be Between the two extremes are many of us have come into servicing because 
a. | Written which will resound down the servicemen in stores which should we felt naturally inclined toward ra- 
se corridors of radio repairing. The main have a certain amount of door-to-door dio, and because repairing receivers 
na reason is the presence of more than in their sales set-up; but those who | seemed to be the cheapest route to a 
vy one corridor: our business is like a believe in it are already sending tap- career. We had made various minor 
A thousand radial and cross-corridors, pers out; and those who don’t because repairs for our friends and relatives, 
* and a person voicing opinions in one they are too indolent, snarl when I who not only paid us willingly, but 
‘i direction from a central point will not mention it, and tell me I’m not famil- burned our ears with flattery. . Here, 
= ring true in them all. lar with their part of the field. we thought, Was a purely scientific 
There are over forty thousand Judging by the majority of letters (More Notes on page 49) 

“ servicemen in this country; of these, from repairmen, the 
we perhaps ten thousand work for our most common fault in 
a sixteen thousand dealers. (Some men the profession is a short- 
. handle the work for more than one age of business instinct. 

dealer.) The remaining thirty thou- This is true of some of 
et sand are “independent”—an euphe- the men in all the serv- 
oe mistic qualification which means they icing classifications, and 
as are not on a fixed payroll, and are is perhaps the only gen- 
a9 therefore free to starve if they don't erality that can be ad- 
ts rustle up their own work. dressed to the entire 
ad Among the dealers’ servicemen, profession. (Please 
ge there are many conditions of servi- don't write to ask me 
ji - tude: some have fixed salaries and why--if I'm so damned 
ds fixed hours; some work on commis-  smart—-I don't go out 
vis sion; some by special appointment at and get rich repairing 
to so much per call. Many share rent sets, Instead of wasting 
he or other overhead with the owners of | my time at a tvpewrit- 
vn other stores: and the business arrange- er. The answer is that I 


ments are probably as numerous as do make my living by 


The equipment of Wrightson’s Radio Shop. Stormont. Va. 
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Whats the D 


By WILLIAM BREEDON 


Los Angeles, Cal. 


This unit will tell what the 


distortion percentage of an 


amplifier is. Easy to build, 


and a useful serviceman unit, 


The percentage is read from 


ADIO engineers and amateurs 
are awakening to the fact that 
to do good work they must 
have adequate testing equipment. Dis- 
tortion, perhaps the most important 
characteristic of any audio system, is 
also the most difficult to measure. This 


article is to give complete details for 


the construction of a distortion meter. 
As the additional cost is practically 
negligible, it is, at the same time ar- 
ranged for noise measurements down 
to —7Odb. 

The diagram explains in a general 
way the modus operandi of the meter. 
The test signal is generated by a 1,000 
eycle oscillator. The standard fre- 
quency for distortion measurements is 
100 cycles, but it is very much harder 
to build a distortion meter for 400 
cycles and there will be very little dif- 
ference in distortion between 400 and 
1,000 cycles. The oscillator is con- 
nected to the input of the amplifier or 
whatever is to be tested. The output 
of the device under test is connected 
to a loss or T pad. This pad is merely 
to absorb the power from the device 
under test as the maximum power that 
may be put into the meter is plus 
20db. or 0.6 watts; power in excess of 
this will make the meter inaccurate. 
The 1,000 cycle fundamental is then 
filtered with a high filter. 
Since all harmonics, which cause dis- 
tortion, are higher in frequency than 
the fundamental, the high pass filter 
will them on to the amplifier, 
where they will be amplified and meas- 
ured by the meter. 

The construction of the distortion 
meter is not difficult and no trouble 
should be encountered in making it 
work properly if it is built carefully 
and instructions are followed ex- 
plicitly. There are many resonant cir- 
cuits in the meter and these circuits 
were very carefully worked out in a 
very well equipped laboratory with 
standard parts. Regular parts that are 


out 


Pass 


pass 


the meter on the unit's panel. 


available anywhere at a low price 
were then tested until parts which 
were exactly like the standard units 
were found. These parts are specified 
by the manufacturer’s name and part 
number, and absolutely no substitution 
may be made. The accuracy of the 
capacity of all condensers below .1 mfd. 
is important. 

All the chokes except the three in 


the two power supplies have the spacer 


removed. To do this the case is re- 
moved. It will then be found that one 
side of the iron core can be lifted and 


under it is a piece of fiber. This piece 
of fiber should be removed and the 
core put back in place. The choke can 
then be put back in the case with the 
piece of fiber between the core and the 
case so as to hold the core tight in the 
case. It is important to push the piece 
of core that is removed tightly against 
the rest of the core when the choke is 
reassembled. It will be found far 
easier to build the oscillator and the 
meter part on separate chassis with 
separate power supplies. <A diagram 
shows the circuit of the oscillator and 
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the picture shows the layout of the 
parts. This arrangement may be 
varied. The only important considera- 
tions in the layout are to keep the 
power supply separated from the os- 
cillator and to keep the wiring short. 
The filter condensers are 8 mfd. Elec- 
trolytic condensers may be used, but 
paper replacements are preferable. 
The volume control is a 500,000 ohm 
potentiometer and should be tapered. 
A Centralab pot with a number 6 taper 
is very good for this. It may appear 
odd to have grids of the first two tubes 
connected together, but it is correct. 
The output transformer L4 may be 
any transformer whose primary will 
match a 6C5. The secondary must 
match the device to which it is con- 
nected. The transformer specified in 
the parts list will be found to be suit- 


The | ke. oscillator with panel off. 


able in most cases. L, is designed as 
a power transformer, but it works 
very well the way it is used. The fila- 
ment winding and the center tap of the 
high voltage are left blank and must 
be protected so they cannot short. 
The circuit of the meter is shown. 
It consists mainly of a good amplifier 
and a high pass filter. Anyone know- 
ing how to build an amplifier should 
have no trouble with it. The most im- 
portant thing is to keep the noise level 
very low or the noise in the amplifier 
will make the distortion appear higher 
than it is. It is important that every 
connection shown as grounded should 
be connected together with copper wire 
and insulated from the chassis. The 
chassis is then connected to B or 
ground at only one point. This is to 
make it absolutely certain that no 
current flows through the chassis. The 
gain control should be a Centralab 
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control with a number 6 taper. A 5 
ohm resistor is connected in series with 
the filament lead of the 6H6 only. The 
chokes L; and the associated condens- 
ers form the high pass filter. These 
three chokes and seven condensers 
should be shielded from the rest of the 
parts and kept as far as possible from 
the power supply. The illustration of 
the filter shows the parts mounted on 
a separate base. This base is then 
mounted underneath the chassis at one 
end so that the chassis forms part of 
the shield. The spacers are taken out 
of the chokes L;. The input trans- 
former Ly is an expensive transformer, 
but if higher order harmonics are to 
be measured a cheaper transformer 
cannot be used. The r.f. lead should 
be brought into the instrument 
through a stand off insulator. 

An isolantite socket should be used 
for the lv rectifier. The illustration 
shows a satisfactory layout. The anti- 
capacity switches in the center bottom 
of the panel were used for an addi- 
tional feature that was thought to be 
desirable. After the instrument was 
used for a while it was found that they 
were more of a nuisance than a help, 
so they were omitted in this article. 
The three resistors connected to the 
primary of L, form the loss pad. The 
values shown for the three resistors 
will be satisfactory when the meter is 
used on amplifiers that have an output 
greater than 0.5 but less than 20 watts. 
Below 0.5 watts no pad is necessary. 
The design of any other pad for higher 
power can be obtained from U.T.C. 
main catalog or any good radio book. 
It will probably be found most con- 
venient to make up the pad in a small 
box with terminals on it and connect 
it to the meter when it is necessary. 

When the meter is put into operation 
there may be a small reading of the 
meter due to the filament emission of 
the 6H6 and this must be compensated 
for. To do this the meter is turned on 
and the 6C5 is pulled out of the socket. 
The meter is then set to zero. It may 
possibly be necessary to bend the 
needle slightly to do this. Accurate 
calibration of the meter is difficult 
without a well equipped laboratory. 
However, a good calibration can be 
made by feeding a 6db. signal of any 
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Block diagram of the distortion percentage measurer. 


The high pass filter. Note spacing. 


audible frequency directly into L, with- 
out the pad connected. This signal 
might be from the 1,000 cycle oscillator 
if it is built first. The meter is turned 
on and the Yazley switch is turned to 
the calibrate position, and the volume 


The distortion meter without panel. 


control is turned full on. The 5,000 ohm 
pot is then adjusted until the meter 
reads exactly full scale. The pot 
should then be fastened so that it can- 
not turn and the meter is calibrated. 
If no method is available for measur- 
ing the — 6db. signal just set the pot 
for maximum resistance and the meter 
will be fairly accurate. The accuracy 
of the meter is not of great importance 
because an amplifier is usually ad- 
justed until the distortion is the low- 
est possible and that is all that can be 
done. The meter will be absolutely 
accurate on comparisons. 

When making measurements on au- 

(Measure on page 60, please) 
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Award Seal of pta No. 1.5 4 Y ’ 
pranaad Seat ot aces > VOLUME CONTROL 


Description: To be used with a separate x > \ 
1 milliamipere meter as a tube tester REPAIRS | 
Tubes are checked 5 Ways Tests for 
hes it’, short, open element ind leakage During the twenty-two years of my 
between an Wi lements Test il 
Ss ce , ‘oe | 
esac er ee et Ma Gand GT ty ervice experience, there have been 


many times when it would have been 
a great advantage to have been able 
To: Supreme Instruments Corporation, to make at least temporary repai 
| ‘ i as é airs 
(ireenwood, Mi Palts to 


« a volume control. This , 
Awarded Seal of Acceptance No. 101.6 ee rol Phis is especially 
Seaants Me 592 Push Button Analyzet desirable out in the rural districts ; 
Description: pe use with a multimeter to Where, if the proper replacement is 
test ee and tube inserted im the not at hand, one must await the re 
unit Kes measurement on current : — ae Sue : i Q 
voltaze and resistance without d irbing curR of sane yet chtnege trom some distant 
radio chassis. Spreads out the receiver point before the anxious customer can 
‘or n the analyzer panel be returned his entertainment. 
To: Suprems: Instruments Corporation, By accident I blundered UpON a s0. 
Greenwood, Miss lution when my own receiver required 
; Awarded _— of Acceptance No. 101.7 attention at a time when it was par 
HE following are the recent awards Product: Model 592) Push-Button Set J ount that I have a certain pr “4 
: 4 é ave a cert: yrog 
of the Rapio News Seal of Accept- aa : : : Program, 
Description: Has 17 ranges and functions I removed the control from the get 
ance: ee alfoontained: no AC sup) ans . . 
To: ee Pane TS ere Se ae ee cg hy “SO regen gt ecce ep e eee pig ekg which had been giving a little trouble 
Su i por ” needed Roth OW ohms and Lar, yoonn . tie . 
nace ee ‘pani ict Pec catigeenpheiornes reir igen beeNe aoa for several days, and upon opening it 
Awarded Seal of Acceptance No. 101.00 eanees to 30 mezohms with internal bat- found the strip to be worn until the | 
Product: =.) rmoke itimeter cris Or two pin jacks used for a strip foundation could be seen through 
Description: .\ ket multi ' I ! fu 1 | push-button nh ot Wwe ‘ the resi _n 1 Shaw F 
sep z SW Gs raenttrase cee pest Se deca the resistor compound. Prior to this 
anes Aine 2) Atk ran: _ happening I had tried various com- 
f nt ned hatteries furnished vith . ' , : f . . 
self-con 1 tu { with To: Sup Instrumer Corporation, binations of graphite, carbon = and 
; f , eee ; 
: ther materk thé sed con. 
ee awasded Seal of Acceptance No. 101.8 other materials that promised con 
To: Su <trume! Cory Product: ductivity, but with no great success, 
( t \ . } } 
e t n: i hisart it t ter 1d S mac ’ 79 } . roar Z a 
Awarded Seal of Acceptance No. 101.1 and reenainai i0 . bias she abies 0 it was with a hope ful he art that the 
so. 103.34 is ita eset vais Vast ii bottle of drawing ink was picked up 
Products: a ee OR SANE PTL Load ¢ Use i squ eter and scrutinized. 
Description: \ ble, e2 tot tub - aan ; Five The label propounded the fact that 
' ne ; ndard sensitivit t its base was carbon and, having had \ 
experience in erasing it from un- 
To: Supreme  Instrumet Corporation, wanted spots on diagrams, there ap- fro 
To: > rumenit Corporat ; : be 
: seen M weared no reason why it should not eno 
pe : t nou 
ite Rigi ig ; niente’ Seal of Acceptance No. 101.9 . 
Awarded Seal of Acceptance No. 101.2 Product: Mod: <a yee ie last at least one evening on a volume havil 
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Description: \ ' . etenic Descstpuen jes peo Sy chy a ° I) 
the Tubs ntains high ¢ “phe i agaieatae weer Roane a een A small water-color brush was ap- t 
2 s Jess that I Wide frequen propriated and the resistance of. the nuit 
: . een rans Mm holy MC | ! control noted, then the control was : 
, i } , ° 4 ucce 
a i Neer es given a coat of the India Ink and dried we 
Reouiee, ala nt on dial. Two modulation : over an electric light globe where the at 
4 . P ] t= —— . > t fy» freon j ; 
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. vishal edie eee nilbiae ti sl have changed 500 ohms from what it lose 
,* ~ rh? ’ | ~t? ments Cort ? t ! t p a scion fe ia Leena ut } 
To: Sur ie te . - , ee Sin uteg WAT had measured when removed from the | ances 
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101.3A nae my ee teat oe beater teers 3000 ohms shy from the manufactur- nes 
Peamntet \ 1 ‘ ma bow eDaE (ae? ne ; calation: 32% a ed er’s rating. Ny mb 
Description: el 5829 not u ‘sie Coat after coat of the ink was ap- - 
: See eee plied to the resistor strip and _ after x d 
t t f th pular U1 ! leneies =e: Triplett Electr 1 Instrur t (on each operation the resistance was — 
Wid ! y fro ANC ) Bluffton, OF tried. After this the volume control a 
= mn fur , it TLUAY ci aanion ‘Seal of Acceptance No. 103 : } * al 
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Description: A rugeed eur furs tole ceiver and checked. To all appear — yx 
ances it was the equivalent of a neW sure 
led tu ‘ sein To: Trip lectris Instrument Con control and the receiver functioned — very, 
oC ot ; Atte Vit , Bluffton, OF sen Needless to say we were where 
' ' Awarded Seal of Acceptance No. 103.1 . D 
Product: AC Voltr er quite elated at being able to get oul But 
Description: An securate, rugged and dur- desired program and while an order — Want 
gain per stage 1 scouting winless cemritanr was placed for the new unit, it has not — Sou'lll 
: : To: Ame! n Phe > Corpor n, 1250 been replaced as vet and the emer- iilor 
‘ > at} " . : . fact 
o: Sunt : true r Cory itis in Uren « 7 gency operation took iace sixteen 1a 
=o ae Awarded Seal of Acceptance No. 104 ; a ve | 
Srofuct: Amphet CTR MRE Yana ' months and five days ago, still there soe 
Aw arded seal of einer No. 101.4 chau ; 4 an ; ; hg lon 
Product: GS ; Description: \ | weoket mot is no trouble apparent in the contro! wee 
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Build Your Own 


| es * & 
ommunications Receiver 
1 
1 
2 
) 
By RAYMOND P. ADAMS 
5 Laguna Beach, Cal. 
-_— 
n 
’ Now you can build a fine 
d | 
\- Communications Receiver, 
1. 
: covering .5 to 32.4 MC, 
it 
= and expect good results. 
is 
1: 
d 
}- 
S, 
le This receiver, built by the experimenter, will give excellent: results. 
Ip 
at HILE the home-building of | such an assembly (complete with dial, sion split up into 5 switching bands: 
d communications. receivers coils, switch, band-spread tuning con- lL. da0=2:5 6: Ke: 3. 4.18-12.> me: 
a using plug-in coils in the denser, and related small items) a 2. £.5-4.6 me: t. 73-185 me. 
D- front-end” stages has been common single component part, to be acquired Ob hk2=32 4 Me. 
ot nough practice among experimenters ready for use just as is any other fa- Controls are provided for r.f.-1.f. 
1e having limited workshop and labora- miliar item such as an i.f. or powe) gain, a.f. level, bfo. pitch, phasing, 
tory facilities at their command, the — transformer. and noise silencing. (The crystal 
" onstruction “from the ground up” of Anyway, this writer has done it. He switch is controlled by the phasing 
« multi-coil superhets employing band- has built) up—almost overnight and knob, and is closed with the associated 
switching has been attempted and using only those tools and aligning condenser at maximum mesh.) Toggle 
successfully engineered by only those apparatus found in the average ex- | switches are also provided for ave. on- 
~ mateurs possessing precision equip- perimenter’s possession-a_ perfect off, bfo. on-off, and stand-by or com- 
he ment. To design and wind three coils communications receiver. It has just munications. Two large knobs, one 
h f proper form factor, for each band about everything: crystal filter; beat for bandset, one for bandspread, con- 
st fa five-band job (maintaining the oscillator; noise limiter: flywheel tun- trol the two pointer dial, which is of 
to lesired band coverage, a necessary ing; signal level indicator; bandswitch- flywheel design. 
it close limit match between r.f. induct- ing; and a tuning range which includes The circuit is in part conventional, 
he | ances, and a proper relation between both the standard broadcast and the in part unusual— altogether a most 
wn | these inductances and the associated ten meter band frequencies. practical hook-up for a receiver of 
W- nes for the oscillator circuit), to as- Let's get on to a brief description of | this type. The unit is a communica- 
semble all fifteen coils in such a way this lately completed and extremely tions job which provides for efficient 
1D. that absorption effects and inter-stage satisfactory com- 
tor oupling are eliminated, to calibrate munications re- 
_ the dial seale for all five bands (seale — ceiver. 
io alibration for band-set is really im- The “heart” of 
rol erative in a switched-coil receiver, the layout is the 
re- which generally covers an extremely built-up, pre- 
al: wide range of frequencies), and to in- aligned. r.f. coil 
ew sure an exact track well, this is a assembly with its 
red Very, very difficult business, at least matching band- 
ere Where the average ham is concerned. spread con- 
our But this doesn’t mean that if you denser, its cali- 
der Want a switched-coil all-band super brated, inertia- 
not youll simply have to purchase one controlled dial, 
er- ‘‘allor-made, or that if you can't afford and its self- 
een 4 Lactory-built job you'll necessarily chassis with 
ere ‘Ve to do the next best thing and de- — sockets for the 
rol. — a plug-in coil affair. You very rft.. Maxer: and 
i vetinitely can construct your own all- —h.f. Oscillator 
a ind set, turning out a receiver which — tubes. This pro- 
st Will feature every modern refinement vides for a total 
me you forget for once and for all any coverage of from 
re- Plans for the home-engineering of the 530 ke. to 320 
NN. coil assembly and if you consider = me., the exten- Phe chassis layout is professional in looks. 


Under the chassis of the receiver. 


reception on all amateur bands of both 
*phone and c.w.—-and under the worst 
and the best of general operating con- 
ditions. 

This circuit, as a careful study of 
the diagram will indicate, has: doublet 
input; elimination of coil absorption 
effects (the band-switch shorts out un- 
used lower in frequency than 
those in actual selective use); the 
of the efficient 6IX8 mixer; elimination 
of shock excitation of the crystal 
through the positioning of the 6L7 
noise silencer tube ahead of the filter 
stage; inductance tuning of the input 
and output coils of the low-impedance 
crystal filter circuit; beat oscillator 
pitch control; forward reading signal 
level indication; controllable noise cir- 
cuit ‘take off’; transformerless driv- 
ing of the Class A 6V6s in the output 
a.f. stage by means of a simple and 
effective 6C8G phase inverter; and a 
new and very satisfactory means of 
headphone plug-in and simultaneous 
connecting together of the 6V6 plates, 
thus preventing any possible speaker 
reproduction. 


coils 
use 


Construction 
It is first suggested that any reader 
contemplating the duplication of this 
design acquire the stamped and drilled 
chassis mentioned in our list of 
This chassis will simplify the business 
of construction immensely, and _ par- 


parts. 


‘IH 


Pe 


BLUE VREOVYELLOW BRO 


Cireuit diagram of the home-built 


ticularly because the 
cutouts are arranged so 
that the proper position- 
ing of all parts becomes 
immediately se] f-evi- 


dent. Of course, the 
metal base may be 
drilled and cut in your 
own worshop if the 
proper tools are avail- 
able, and in that case it 
is advisable that a 
Standard 13° x 47" x 
314” chassis be em- 
ployed and that it be 
very carefully marked 
before any mechanical 


attentions are given it. 
Remember the layout 
suggested by the illus- 
trations relates to really 
functional parts 
tioning and permilogical, straightfor- 
ward wiring. 


posi- 


The crystal filter and bfo. units 
should, like the r.f. “front end,” be 
acquired as complete, wired assem- 


blies. The alignment of none of the 
three assemblies should be tampered 
with, by the way, until the construction 
has been completed and the receiver 
is ready to be adjusted for peak effi- 
ciency. 

Install the r.f. coil unit and the va- 
rious potentiometers. Mark all shafts 
to proper length for knob control-_re- 
membering that there must be consid- 
erable shaft extension between the 
front of the chassis and the front panel 
of the cabinet which you are to use 
or simply the front panel if no cabinet 
is to be employed. Remove these units, 
then cut the shafts. Do not replace 
the coil assembly on the chassis until 
the other parts have been mounted and 
the most of the receiver wiring com- 
pleted. 

Mount the power transformer, elec- 
trolytic condensers, i.f. transformers, 
beat oscillator and crystal filter units, 
the potentiometers, speaker 
etc. As the panel will extend away 
from the chassis quite a bit, to provide 
for proper dial face clearance, the tog- 
gle switches and phone jack should 
not be similarly positioned but should 
be reserved for panel mounting di- 


socket, 


ORANGE COLORED LEADS GO TO 13-7604 MEISSNER TUNER 


communications 


rectly. Leave long enough Jo,; 
Install plenty of tie-points. Th 
should be secured, as required, by 
mounting nuts for the sockets and 
transformers. i. 
Now, before veplacing the rf: 


sembly and dial, which might be i, 


jured during the wiring Process 


nect up the various Circuits. Sour 


» COp. 


policy here is to feature color Codins 


so that leads may be readily gigi, 
Use brown for cathode ci 


guished. 
cuits, yellow for AVC, red for p. 
orange for screens, black for groun 
and twisted pair filaments, blye ; 
plates. No leads from front-of-chag 
components (or leads to be connect 
to items positioned on the front Dane 
need be shielded. However, leads f; 
the phone jack should be broy 
straight across the front of the chax 
to the output stage and those jp; 
tone control and audio level con; 
circuits brought to the rear of + 
chassis on the 6V6 side of the rf 
sembly cutout. 

With the wiring completed but ; 


the connections from r.f. assembly: 


power and other points, set the fro, 
end in place and bring out color co 
leads from the coil unit (Meissne; 
these specific ties: 
1. Blue lead from the middle 
assembly section to the P ter. 


minal of the input 1.f. trans. 
former. 
2. Orange lead from this 


same section out to the number 
4 terminal (screen potenial ter- 
minal) of the 6J7 noise circuit 
amplifier tube. 

3. Brown lead from the for- 
ward section to the 10,000 ohm 
sensitivity control. 

4. Yellow lead from the for- 
ward section to the AVC bus. 

(Please tune in page 53) 


Wired and pre-aligned tuning unit—Mei 


13-7694 
transformer 


ner type 


Input if. Meissner type 


16-6643 

Output if. tran-former Meissner type 
10-6045 

Noise tran-former Meissner type 1i-i 


Meissner type 9143 
Meissner type 9-105 


Beat oscillator unit 
Crystal filier unit 
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There are not any controls, except a switch, 


HE use of the vacuum tube in a 

modern hearing-aid has made it 

possible for the user to enjoy a 
much finer reception of the original 
unds entering the microphone. A 
marked improvement in fidelity is real- 
zed that Was not present in the older 
versions of this type of equipment. Al- 
though primarily designed for the 
sickup and amplification of sound 
sources, the unit to be described may 

e used in conjunction with a vibration 
type pickup for direct connection to a 
violin or other such similar instru- 
ment. 

A hearing-aid can only be practical 
if it may be operated over many con- 
tinuous hours without replacing bat- 
teries for its operation. The unit here- 
1 described fulfills this requirement 
y using a type of vacuum tube which 
perates With a minimum of plate and 
filament supply. 

Reference to the illustrations will 
show the simplicity of construction of 
this unit and by following the layout 
shown, no trouble should be had in 
luplicating the results obtained on the 
riginal. 

This unit is of wide utility which 
features Compactness, convenience and 
economy in construction and operation. 
ltmay be used with any high imped- 
ance, low leve} microphone. The out- 
put is 200 ohms at a relatively high 
level, so long shielded microphone 
cables are unnecessary. Ordinary 
twisted lamp cord can connect the pre- 
amplifier with the main amplifier if 
one is used. 

The aid uses the Raytheon RK43 
Which is a double triode, so that only 
one tube is necessary. The filament is 
rated at 112 volts with a current drain 
of 120 milliamperes. One small size 
dry cell lasts for months of intermit- 
tent service. The B supply consists of 
wo Burgess No. 5308 45-volt portable 
ype batteries. The drain on the B 
batteries js only 3'2 milliamperes. 

A cabinet measuring 6”x10"x7” con- 
fans the amplifier. To make the 
chassis for the amplifier take the reg- 
ular chassis designed for this cabinet 
and cut it lengthwise down the mid- 
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Aid for 
HEARING 


By ALFRED W. BULKLEY 


Hannibal, Mo. 


A table-mounting unit for aiding 
the hard of hearing. Will also do 


well as a simple battery pre-amp. 


RK43 
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Cireuit diagrams of the battery and AC hearing aid. 
dle. Bend up a 12” lip and fasten of the cabinet, and a chromium plated 


to the front panel with three bolts as 


shown in the illustration. This. ar- 
rangement leaves just enough room 
for the B batteries to fit in the back 


of the cabinet. On one end of the chas- 
sis mount the tube socket. A cushion 
socket is preferable. On the other end 
of the chassis the output trans- 
former which is Thordarson’s No. 5515 
plate to line. The “A” cell sits on top 
of the chassis between the tube and 
the transformer and the switch mounts 
in the center of the panel. 

Underneath the mount a 
bakelite strip to hold the resistors and 
condensers. One Mallory bias cell sup- 
plies the grid bias for the first triode 
and two cells for the second triode. 
Close to the tube mount a phone jack 
on the front panel for microphone in- 
put. 

Three binding posts mount on the 
panel close to the output transformer. 
The two lower connect to the 
200 ohm output winding. The top 
posts connect through a coupling con- 
denser to the second plate of the tube 
for high impedance output when the 
pre-amplifier is used within a few feet 
of the main amplifier. Since the cen- 
ter tap of the 200 ohm winding 
grounded to the chassis, either of the 
lower binding posts then supplies the 
ground connection. 

The .05 mfd. condenser shown on the 
diagram at the input of the pre-ampli- 
fier would not be necessary with a 
erystal mike, but with a conductive 
type of microphone it prevents short- 
ing the bias cell. 

Two self-taping screws fasten the lid 


is 


chassis 


posts 


is 


handle on top adds a finished appear- 
ance. 

On several occasions the output of 
this pre-amplifier or hearing-aid has 
been run over telephone line for dis- 
tances up to several miles with satis- 
factory results. 

Another form of this amplifier may 
be constructed if it is to be used in a 
permanent location and this version is 
shown in the schematic illustration. It 
operates on either 110 volts a.c. or d.c. 
and uses a type 6Z7 dual triode and 
a 1V rectifier. Due to the small plate 
current requirements the use of a filter 
choke will not be required and a 25,000 
ohm resistor will provide the needed 
filtration. —30-— 


No chance for feedback 


here. 


TECHNICAL BOOK 
& BULLETIN REVIEW 


Taylor Tubes Inc. new tube and trans- 
mitter manual is now available through 
all Taylor jobbers. This manual is an 
excellent source of information for the 
amateur and a wealth of data is included 
to determine proper tank capacity ra- 
tios. Several designs are given for the 
construction of various transmitters. 
Complete tables and characteristics are 
listed for all of the Taylor line 
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stitute of Washington. D. C. in the Dec.- FU -Mard ae » So it you gadgets on police duty wa 
Jan. issue covers the many 1939 Remote oe Ot peacetut ied a to get together, there's KC who'll be ¢ 
and automatic time control units. This \\",. sok be guinen st to happy to tell alll. 

‘Ve dhe sen 1 rl ) 


article was written by Paul H. Thom- ; 
sen and is a timely radio topic in these ihe are 
days of new gadgets appearing on the 2 Enon ene anes 
market. Jeph sleel li 


eeu PD IS noted with pleasure that mos 
i the mail coming over the ms thogany thi 
; eeee WIntTEY Gays appreciates thre balance y ; 
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Thess ITH the advent of rural eclec- 
trification, the subject of 
packs to convert the present 

| battery operated farm radios to a.c. 

‘| operated radios is very important. 

1 a Everyone who has had to keep storage 

Mtaly batteries in condition realizes the 

") amount of trouble that a storage bat- 

tery gives in the way of fumes, spilling 

facid, and the uncanny ability of the 
on vid salt to seem apparently dormant, 

“ty it when comes In contact 

lv is | with this rugs, ete., 

im | are ruined. 

The modern farm radio may be clas- 
sified in the following four groups: 

First, the set that the 5-volt 
type of tubes, a storage battery for 
filament, and “B” and “C” batteries for 
the plate and bias source. The second 

, | type is the set that 2-volt 

von. | With an air cell for the filament supply 

{ these tubes and both “B” and °C” 

batteries for the plate and bias supply. 

The third type of farm radio set is that 

Which incorporates a vibrator type 

power supply and is operated from a 

é-volt storage battery which supplies 

oth the filament and vibrator power. 

Y'| The fourth group of farm radio sets 

‘| May be called the duplex type; that is 
6-volt battery, but 

tilizes only one cell of this battery 

Ay r2 volts for the filaments of the 

wt | tubes, and the remaining 2 cells, or 4 


1s volte f : e 
HIS its, for the vibrator and transformer 


moisture 
salt,— clothing, 


uSesS 


tubes 


Uses 


t uses a storage 


combination which replaces the “B" 
vattery, 
Wai In discussing the various power sup- 
riots Plies to be used with these radios, the 
wi’ fitst group will be considered first. It 
go IS found that these supplies were very 
ing? COMMon approximately ten years ago, 


| An before the advent of the all electric 
radio, but are not generally available 
today. These units consist of an “A” 


A commercial unit adopiing the 


ARM POWER PACKS 


principles set down by the author. 


and “B” eliminator. The “A” elimi- 
nator, as it was called, consisted of a 
dry or jar type of rectifier. This sup- 
plied the filaments of the tubes 
through a large filter choke and two 
large electrolytic which 
constituted the filter. It may be well 
to say at this time that there have 
large improvements in eclectro- 
Iyvtic condensers since the appearance 
of the original “A” eliminator. In 
these early condensers there was con- 
siderable leakage both in the form of 
the active clectrolyte and in electrical 
capacity. Therefore, these condensers 
lost their efficiency very rapidly, and 
consequently this produced consider- 
able hum. 

The “B” eliminator, as it was called, 
consisted of a power transformer, a 
rectifier consisting of a group of jars 
or a gas filled tube of the BH type, 
and a filter. The filter consisted of 
two filter chokes and three or more 
filter condensers. The circuit of both 
a jar type “A” and “B” eliminators and 
one using a dry dise rectifier and a BH 
tube is shown in Figs. 1 and 2. 

The type of farm radio set 
which utilizes 2-volt tubes, utilizes the 
same fundamental circuit with the ex- 
ception that dry dise rectifiers are used 
and that the power transformer has 
windings for both the plate supply and 
the filament of the rectifier tube, as 
well as for the dry rectifier. A 
cireuit of one of units Is shewn 
in Fig. 3 

In the third group of farm sets it is 
found that the power supply for this 
sroup consists of a power transformer 
which supplies energy to a dry dise 
rectifier, and a swinging choke and fil- 
ter plus two electrolytic con- 
This unit requires good filter- 
ing because of the variable load placed 


condensers 


been 


second 


dise 


these 


choke 


densers 


The farmer can change his 
radio from battery opera- 


tion to power packs fol- 


lowing the author’s design. 


By LOUIS J. GAMACHE 
W9SRGL 


Development Engineer 
Standard Transformer Corp. 
Chicago, Illinois 


upon it by the vibrator and the farm 
set (vibrators draw approximately five 
times contact current at the instant of 
contact; they draw very little current 
When the reed is traveling from one 
contact to the other). For this reason 
radio manufacturers of farm radios 
four leads to a battery. Two go 
the positive, one to the vibrator 
and one to the filament; and two go 
into the negative of the battery, one 
being for the vibrator and the other 
for the filament. 

In constructing a pack where this 
system is used, it is advisable to con- 
nect the vibrator portion to the junc- 
tion between the two chokes and filter 
network. This will give an isolation of 
the filaments from the vibrator circuit 
and help eliminate any possible hum. 
However, sets that do not use this sys- 
tem, using both chokes, will work sat- 
isfactorily in the majority of cases. A 
circuit, Fig. 4, and illustration for this 
power supply is illustrated. 

In the fourth group of farm radio 
sets, where a part of the battery is 
used to supply filament power and part 
to supply the vibrator, this presents 

(Design further on page 53) 
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Stopping Lamination Hum 
ERE is a handy way to over- 


come the tendency of certain 

transformer laminations from 
vibrating. This method is particularly 
effective on the Silvertone model 6110 
“Rocket” but may be applied to any 
receiver using the half shell type of 
transformer. The vibrating lamina- 
tions may be stopped by means of the 
following procedure: Use an ordinary 
pair of auto pliers and set the jaws to 
the widest open position. Kink the out- 
side core laminations as shown in the 
illustration and twist to force the in- 
dividual pieces together. The 


bolts should not be loosened during this 
procedure. 


Another effec- 
tive remedy to 
overcome this 
kind of hum is to 
allow the trans- 
former to reach 
maximum operat- 
ing temperature 
and then to tight- 
en the long mount- 
ing bolts while the 
transformer is still warm. As the unit 
cools off, the laminations will become 
even more secure due to the fact that 
heat expands the metal and cold con- 
tracts. If the hum is unusually bad, 
and if the serviceman is very careful, 
the transformer may have a filament 
winding temporarily shorted to bring 
up an excessive heat. The winding 
should only be shorted for a few sec- 


onds at one time. Caution: do not 
leave the short on too long or the 
transformer will burn out from over- 
load. 


Push-Button Protection 

The removing or replacing of some 
of the new chassis which have push- 
button tuners from their cabinets pre- 
sents a problem when these buttons 
protrude enough to strike the cabinet 
as they slide in and out. Most service 
shops have some celluloid sheet lying 
around, such as is 
used as Window 
glass in old cars 
and as a sleet re- 
mover in new Cars. 
Cut a strip about 
2” wide and 5” long, and 


insert it in 
the round opening in the cabinet. Ad- 
just this strip so that it passes over the 


push-buttons. Now slide the chassis 
into the cabinet and as the buttons 
come in contact with the strip they 


will be forced down and the unit will 
fit into the cabinet very smoothly. 
Some receivers are equipped with a 
key which fits on the condenser shaft 
and holds the dial to proper position. 


corner 


sential 4 


Be very careful not to lose this key as 
it is needed and a substitute is hard to 
make. 
Noisy Control Remedy 
The following will be helpful in the 


servicing of the Philco model 17 re- 
ceiver. As is, this set comes with a 
390,000 ohm tapped potentiometer, 


which is used as the tone control. It 
as the 
resist- 
control 
noisy in 
service and in the 
particular case at 
hand required a new control. This re- 
placement did no good and the noise 
continued before. Observation 
showed that the diode resistor might 
be replaced with a fixed carbon resist- 
or of the same value as the tone con- 
trol and that the audio component 
could be fed through a condensor to 
the tap on the v. control. Upon com- 
pleting the above, the disap- 
peared completely. 
Note R1 and Cl 
original circuit. 


also serves 
load 

This 

becomes 


diode 
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as 


noise 


are added to the 


Soldering Iron Kinks 
Many a piece of good equipment, a 
hard-to-get schematic, or possibly a 
burn has resulted from the soldering 
iron coming in contact when hot. To 
eliminate this hazard, the following 
gadget was improvised and proved its 


worth many a time. The idea is to 
provide some means of a soldering iron 
holder which may be mounted under 
the bench instead of on top. 


—— 


—— 
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STOP TO PREVENT IRON MOUNT HOLDER WITH 


SLIPPING OUT ANGLE SHOWN 

Take a piece of tin, galvanized iron 
or some other metal and cut to 10” 
wide by 12” long. Bend to the shape 


shown in the illustration and screw 
into place under the table or bench. 
A piece of sheet should 
tacked to the bench as shown to pro- 
tect the bench from the heat of the 
iron. 

Additional protection may be added 
to the ordinary iron holder by extend- 
ing the sides of the that if 
a piece of paper were dropped on top 
of the iron, it would not burn. This 
kink will be useful with the holder in 
the usual position on top ol the bench. 

Many servicemen do not realize that 
the temperature of the soldering iron 
tip may be regulated by simply set- 
ting the tip so that it is either far in 
the element or out away from the 
heating surface. Of course, this only 
applies to the irons which have a re- 


asbestos be 


holder so 


set 


movable tip. By allowing the jr... 
to become too hot, it wil] Not ke, 
tinned very long and maximum jj. 
the copper will be had if the tities 
ture is kept to just enough wy 
good soldering. ii 


Simple Modulation Meter 
There are many amateurs Who 
that they could be able to tel] apres 
mately the percentage of their my, 
lation without recourse to tiinies 
instruments. There is 4g meter 


standard one that can be used for th 


purpose as well as a neutralizer It 
Squared i. 


the ‘Current Thermo (% 


vanometer.” The one which works ¢} 
most satisfactorily has a resistance 
4.5 ohms, and will safely pass a cy 
rent of 115 milliamperes. It is ma 
to work on radio frequency only, 
Couple the meter with a turn or ty 


to the final tank circuit. BE SUR 
AND PLACE THE COUPIN 
TURNS FAR AWAY FROM 


TANK so as to avoid burning out t 
meter. This cannot be 
strongly. Then move the link clos 
and closer to the tank until the me 
reads either 40 or 60. Using the tabi 
below, and whistling steadily intot 
microphone will give an 
reading which can be converted it 
percentage modulation by 
charts below. 
APPROXIMATE, ONLY. 
Although the meter is. not 

cheap, it makes one of the handiest 


stressed t 


using t 
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struments to have around the he 
shack. 
TABLES 
For reference point AB on the scale: 
Meter % Modulst| 
_. GEER C EET OPEL ete cee ee , 
7 2 6s. 6 & 6's 6 0.3 6.6 0)4 68 I 
ME so eetvewers ole 2 
46 a 
MB caicaie vs bssonlaea eee . 40 
| ee ae 50 
TEPC AC oe 6 
Die strays hinta scien 7 
56 $ 
58 9/ 
60 106 
For reference poimnt BC on the scale: 

60 
62 6 
64 13.3 
66 19.9 
68 26.64 
70 33 
>> 39, 
74 46. 
:) eee ee 53.2 
=s 59,04 
Bee a wie chiles hots tee eee eee 66.6 
ee re + 
Ti pee Oe etna teats 793 
a ne 80.) 
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90 yy 


(Gadget further on page 49) 
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iron 
Ot ke, 
n lif — : 
mp By J. KOSKIE. W2IRZ 
leat Staten Island, N.Y. 
toy Following the directions of the author will 
oh make a “professional” wirer out of even you. 
py e e e e 
ye There is not anything difficult about it. 
‘Dens 
etey 
ag OW many times have you wired MAKE TWO LOOPS ON 
aie i on eeerratet,. enter, oF DO NOT PULL LOOPS HEAVY CABLE CLOSE 
Ql some other piece of radio TO TIGHT TOGETHER 
equipment and had it function prop- a * 


erly on the first trial? I'm willing to 
bet it doesn’t happen very often. Even 
ifa fellow has all he can desire in the 
way of parts, and a complete shop in 
which to build his equipment, he might 
not obtain satisfactory results. Yet 
: some other fellow over In the next 
| block can salvage a couple of old 
proadeast sets, and swap some un- 
needed parts for some needed ones. 
Then, working with a few cheap tools, 
he can turn out something which 
really “goes to town.” Why? Be- 
cause he was luckier than the other 
fellow? No, Sir! It’s probably be- 
cause he has a better knowledge of the 
fundamentals in the art of radio wir- 
ing. We say “art,” because that’s ac- 
tually what it is. An artist painting a 
hae landscape couldn’t get very far if he 
SMa: gidn't know how to hold his brush or 
mix his paints. Neither can a radio 
constructor expect good results if he 
doesn’t know how to lay out and wire 
his parts for a maximum efficiency and 
aminimum of headaches. 

So, as the painter divides his work 
ed to into portraits, stills and landscapes, 
clo Jet us divide our art of wiring into 


mete) Power Supply, Audio Frequency, and 
tabs) Radio Frequency sections. Each of 
MOT) these requires its own special tech- 
vas | nique. We'll start with Power Sup- 
C10"! ply wiring, which is probably the sim- 
ae thet i esis 
Sa plest type. Since feed-back and other 
~*) such disturbances very rarely occur in 
| power supplies, the leads can be wired 
incable form without fear of trouble. 
ts | * . a 
‘ in| BY Selecting a clear section of the 
| chassis Where parts won't interfere, a 
neat cable arrangement can be visual- 
| zed, with leads branching off neat ly to 
rdulc"! the various parts. The cable should 
3 
40 
50 
6( 
40 
9) 
106 
0 
‘i 
133! 
19.9 
26.64 
33 
30.6 
46. 
53.2 
59.94 
66. 
73 
oat} 
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KEEP KNOTS &RIB 
OUT OF SIGHT 


EXTRA LOOP PREVENTS 
CORD FROM UNRAVELING 
IF BROKEN 


Making that fancy-looking lacing! 


be kept well clear of bleeder resistors, 
tubes, and other parts which heat dur- 
ing operation. A single large cable is 
to be preferred to a group of small 
ones, as it simplifies lacing and adds 
strength and appearance. Also, in ter- 
minating the leads, it is a good idea 
to leave a slight hump, or loop in the 
end before soldering. This will prove 
very helpful if replacement of a part 
is necessary, besides adding a sort of 
“shock absorber” effect and thereby 
lessening the chances of a broken con- 
nection. Where leads are brought di- 
rectly out of transformers or other 
parts without terminal connections, 
the good wireman makes use of the so- 
called “cinch” or “dummy” lugs, which 
should be procured with a considerable 
number of terminal lugs. The leads 
from the part are brought out to these 
lugs, and any other necessary connec- 
tions can be terminated at the same 
point. The resulting neat wiring is 
well worth the few extra pennies in- 
volved in purchasing the lugs. 

When working with any high volt- 


ae 


al 


Examples of the wiring “art.” 


age value (1,000v or over), it is a good 
plan to incorporate the high voltage 
leads in a separate cable. If the volt- 
ages are in excess of 1,500v, automo- 
bile high tension ignition cable is best, 
since it has a high voltage breakdown 
rating, and lends itself nicely to bend- 
ing and cabling. Output terminal 
leads are more or less determined by 
the intended use of the power supply. 
If for experimental work, where con- 
siderable connecting and disconnecting 
is necessary, regular binding post 
strips are the solution. However, 
should the supply be part of a larger 
piece of equipment, such as a trans- 
mitter, plug and socket connections 
are best. A word of warning, though, 
will not go amiss. Bring all leads 
carrying 600 volts or over out sepa- 
rately to small feed-through insula- 
tors, or similar terminals, and on leads 
carrying between 400 and 600 volts, 
use ceramic sockets. More than one 
Ham has lost parts due to overload 


caused by an arc way down deep in 
(Wire further on page 61) 
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In spite of a wood panel. and the 


odd meters. the rig is really fb. 


transmitter shown in the 
photographs was constructed for 
less than ten dollars because re- 
ceiver parts were used almost through- 
out. A dollar bill bought four old bat- 


} tery type receivers and another dollar 


bought a good a.c. type receiver. From 
these were obtained parts enough to 
almost build the entire job. The other 
eight dollars went for meters, lumber, 
acouple of new tubes and a few little 
parts used in the hook-up. Plenty of 
good 27, 45, 210 and 250 type tubes 
were found in the purchased sets and 
in the spares around the shack. Some 
chokes were home made, as was the 
mike transformer, and the tuning coils. 

The hook-up is commonplace. The 
rf. portion uses a 53 tube as 40 meter 
oscillator and 20 meter doubler. A 
2A3 or 45 is used as a buffer and a 210 
as final amplifier. Class A speech was 
utilized because all standard parts and 
tubes could be used to advantage. The 
power supply is a simple “brute foree”’ 
affair using standard receiver power 
parts. Altogether the transmitter is 
efficient for its design and and 
any amateur will be pleased with its 
performance. In nearly two months’ 


cost 


and stable requeney.” 


use all reports have been “excellent 
signal and voice quality, good volume 
No one could 
ask for more. 


C 
co | 


ransmitter Made 
From Receiver Parts 


By L. B. ROBBINS 


Harwich, Mass. 


The average “Junk Box” will yield sufficient 


receiver parts 


transmitter, 


It was planned to construct the 
transmitter in three sections, so a cab- 
inet was built with three shelves. The 
front was '4” plywood, the frame of 
34" pine and the shelves of 12” stock. 
Pane] is 30” high by 18” wide and the 
shelves are 18” x 10” and slide in on 
the framework. The builder can use 
his own idea about the exact arrange- 


ment and construction. 
Each shelf was shielded on the bot- 
tom with sheet copper to which all 


ground connections were made. The 
power supply was built on the bottom 


shelf, the speech equipment on_ the 
middle shelf and the r.f. portion was 
placed on the upper. The exact ar- 


rangement of parts is immaterial so 
long as coil fields are kept apart and 
leads are as short as possible. Con- 
denser and tank leads should be espe- 


cially watched. All coils -L1-L2-L3- 
L4~ were wound on tube bases with 
No. 30 DSC wire and “doped.” Old 


four prong sockets were used for plug- 
ging in the coils. The link coupling 
the 2A3 to the 210 was twisted No. 30 
DSC wire and fed much more current 
to the 210 grid than larger wire usu- 
ally specified. The final (L5) 210 tank 
coil was wound of No. 12 bare copper 
wire and made plug-in with banana 
plugs and sockets close to the tuning 
condenser terminals. L6, in the an- 
tenna net-work, was also of bare cop- 
per wire with a clip for tapping off the 
required number of turns. 

The speech equipment is perfectly 
simple, being a two stage amplifier 
with the second stage push-pull. The 
mike transformer was made by remov- 
ing the primary from an old audio 
transformer and substituting a scram- 
ble wound primary of approximately 
200 turns of No. 32 DCC wire. The 
ratio of turns will then be high and the 
quality is surprisingly good. A single 
30 hy choke was used with a 500 ohm 
dropping resistor to the final, which 
appeared to distribute the current be- 
tween modulator and amplifier about 
right. 

In the power supply a heavy duty 
1,200 volt center tapped transformer 
was obtained which also contained a 
5 volt rectifier supply. Two 5Z3 recti- 
fier tubes were employed, their plates 
being tied together. The regulation 


to build this 


capable of good 


very excellent 


distance range. 


is excellent and repays for the use of 
the extra tube. All other filament sup- 
plies are from separate transformers 
as shown. One power switch turns on 
the primaries of all transformers and 


the minus power lead is cut with a 
switch for supplying the tubes with 
the high voltage when needed. A 


Christmas tree bulb in the high power 
minus also acts as a safety fuse in 
case anything goes “haywire” in the 
filter system. The filter condensers 
should be at least 1,500 volts working 
test and the voltage divider should be 
100-watt to prevent heating. 

Now to return to construction. In 
the 53 stage the crystal was of the 
usual plug-in type using a five prong 
socket. If a crystal is out of the ques- 
tion for ten meter operation, a TNT 
coil can be plugged into the socket in- 
making the oscillator self-ex- 
The detail sketch this 


stead, 
cited. shows 


COIL DATAIOA-20 a 


20A 


TURNS 
14%2405.C.-15°DIA 
7*240SC -15 DIA 
1024 0S -15'DIA -cT 
11*72a DSC -15"DIA 
7712 0c -3" DIA.-CT. 
6-8*%1205.¢-cT 3DIA. 


6 OSC-I5'DIA-CT 
5 DSC-I5SDIA 
4712 D.S C-15DIA-CT 
SAME AS 20A 


BUFFER TANK 
TWO TURNS AT CENTER 


FINAL GRID COIL 
TWO TURNSAT BOTTOM 


<> TNT con To BE 
CY USEDINSTEAD 


2X OF XTAL IF DE- 
“7 SIREO 


Transmitter Details. 
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Rear view of the ‘Junk Box Special. 


arrangement and is made by opening 
the crystal choke by a switch. The 
number of turns in the TNT coil will 
1ave to be determined by experiment 
Solder all ground leads direct to the 
copper shield below. Meters are in- 
stalled permanently in the panel. 
Clips on the leads are used for attach- 
ing to their terminals to make re- 
moval of the shelf easy. Also all con- 
dense! wood dowels at- 
tached to the dials and tuning shafts 
by flexible couplers. Jacks 1, 2 and 35 
wired to ground from 
similar terminals so the milliametet 
can be used in either jack for cathode 
and grid current reading without 
changing connections. To be on the 
safe side use 1,000 volt fixed condensers 
least 


Snalts are 


should also be 


in the 53 and 2A3 stages and at 
1,500 and preferably 2,000 volt 
densers in the 210 final. 

To smooth out inequalities in the 
antenna construction and installation 
some sort of a matching net-work 
should be installed as shown. Trouble- 
harmonics are thus eliminated 
and antenna output can be controlled 
to the maximum output. In _ using, 
bring the final to resonance with net- 
work disconnected. Then attach net- 
work and antenna. Set the coil clip on 
a turn that will indicate antenna cur- 
rent Then adjust condenser A for 
maximum and then adjust condense}! 
B to match it for greatest output in- 
dication in the fina] milliameter, which 
should be around 100 mils at the 
fied voltage. 

In the speech amplifier a 50,000 ohm 
variable used 
mike transformer secondary to vary 
the voiee input to the first tube. Use 
only a 


sure to 


Al 


con- 


some 


specli- 


resistor is across the 


and be 
which aids 
Proper 
resistor 


good make of resistor 

install the r-f.c 
greatly in reducing feed-back. 
adjustment of the variable 
will eliminate speech distortion to the 
first grid. The 1,500 ohm grid resistor 
in the 250 modulator may have to be 


altered to properly reduce grid cur- 


rent. At a 500 volt input to the 250, 
plate current should not exceed 100 
mils. 


No mention has been 
definite dimensions or 
because of the varying types of parts, 
ete., used in any one individual con- 
struction. Arrange all parts as you 
keeping in mind as_ before 
stated, coil fields and short leads. A 
Shield behind the panel would, of 
course, prevent hand capacity when 
making tuning adjustments, but by 
using tuning shafts of wood or fibe1 
such shielding is unnecessary. 

In tuning this transmitter 
as follows. Disconnect all power leads 
except to the 53. Turn oscillator con- 
denser until oscillation of crystal takes 
place indicated by a decided dip in 
meter pointer. Reduce condenser set- 


made of any 
measurements 


choose, 


proceed 


ting slightly. Then tune doubler con- 
denser to resonance, which will raise 
meter reading to. greatest value. 


When adjusted to maximum, light the 
2A3, but keep plate power off. Turn 
neutralizing condenser until neutral- 
ization is proven by checking 2A3 tank 
circuit against a neon bulb in the usual 
manner. When this is 
plate power and tune the tank until 
this circuit is in with the 
53 doubler. 

Light the 210 and neutralize that in 
the same manner as the 2A3. First, 
however, plug the grid meter into jack 
No. 3 and turn 
until the maximum ni 
being fed in b: 
be around 15 mils. \ 
neutralized apply the plate power and 
tune 
cided dip in the meter 


done connect 


resonance 


°10 grid coil condense) 
mils 1s 
This should 


hen the 210 is 


to resonance indicated by a de- 


For phone 


‘| 00025 .002 
SPST 


|i. SPEECH FILS 
=20 
lle 2.5V S3KR45FILS 


HOV AC 


40-SOTURNSOF 30 
0.C.C. WIRE 


* 
Foowe. / STIFF WIRE, 


Details of parts. 


work the grid resistance should be at 
twice cut-off value or about 20,00/ 
ohms. For c.w., 10,000 ohms js Suffi- 
cent for bias. This should show pre. 
tically no mils flowing in the play 
meter when there is no load on th 
tank. A happy setting will be foun 
when setting the 53-2A3 coupling cop. 
denser where a maximum amount 
mils show up on the grid meter in jack 
No. 2. The cathode current of the 5 
when oscillating properly will rang 
around 30 to 35 mils. When all gr 
currents are at a maximum and tank 
circuits indicate Maximum resonance 
adjust the antenna network with ap. 
tenna attached. The final 210 plat 
tank reading will be a dip to about 
to 100 mils at 450 volts. 

Turn on the speech amplifier an 
switch on the mike. Speech will swing 
the antenna meter up. If it goes doy 
look for poor current supply to plates 
too small chokes or defective condens. 
ers. Monitor the speech quality b 
speech input control at the mike trans. 
former. 

For c.w. work substitute the 10,00 
ohm 210 grid-leak for the 20,000 ohn 
one and close the plate input resist 
switch to the 210. This puts the ful 

(Pse QSY fo page 18) 


Cireuit diagram of the 10-20M Transmitter. 
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This tester is very easy to use and construct. 


A UNIVERSAL TESTER 


Tis rather hard to understand that 
in these days when certain serv- 
icemen are finding spare moments 

around the shop, that they do not un- 
dertake the construction of up-to-date 
test equipment by using up some of 
the many spare parts usually found 
inany establishment. Test instrument 
circuits have been published widely 
but few have combined the many fea- 
tures to be found in the unit here de- 
scribed. 

Practically all of the parts needed 
to construct this tester are made up 
of replacement components of stand- 
ard makes and tolerances so that they 
mav easily be duplicated. To be an 
up-to-date unit, the tester must in- 
clude as Many measurements as pos- 
sible and at the same time be of com- 
pact construction so that it will be 
portable when taken out on a service 
call. 

This instrument offers the following 
tests With a good degree of accuracy: 

1. Condenser leakage from 0 to 15 
megohms. (with 8 volts) 

2. Condenser leakage from 15 to 100 
megohms. (with 275 volts) 

3. Capacity on direct 
00005 to 40 mfd. 

4. Capacity up to 160 mfd. when used 


scale from 


with external standard, or 20 times 
standard. (Note that 1/20th of the 
0001 standard is .0O0005 mfd. At 


these low capacities the readings will 
be upset somewhat by the test leads.) 

5. Power factor to 50%. 

6. Resistors of 25 to 10,000 ohms on 
scale of bridge using built-in 500 ohm 
Standard. (Note that suitable multi- 
Pliers increase the range to 10 meg- 
ohms. ) 

7. Uses magic eye for testing elec- 
trolyties. 

Operation 

To operate the tester as an output 
meter, open the eye of the 6E5 tube 
to full. Connect the receiver being 
tested to the proper terminals and set 
the “selector switch” to the second 
position. Maximum signal closes the 
tuning eye and the stronger the signal, 
the more the eye will close. If the 
output is blurred, the sensitivity should 


be reduced by means of the control 
provided by reducing the shadow to 
full and by adjusting the sensitivity 
to get proper indication. 

To measure leakage, either of paper 
or mica condensers, insert the test 
leads in the AVA terminals. Use the 
zero adjuster to get a narrow shadow. 
Now by shorting the test leads, the 
shadow should open to full width. The 
condenser is now tested by applying 
the test leads to the condenser. If 
high capacity, the shadow will fly open 
and then close. If the condenser is in 


good condition, the shadow will im- 
mediately return to the closed posi- 
tion. This indicates about 100 megohm 


resistance. 

If the condenser is not in good con- 
dition, the eye will not close, and the 
width of the shadow will indicate the 
approximate leakage of the unit. A 
15 megohm will open the 
shadow in the same manner as would 
a shorted condenser. Small values of 
capacity will charge very quickly. 
The discharge of a .0001 mfd condensez 
will be very fast but may readily be 
seen on the tuning eve. It is some- 
times desirable to reverse the 
leads to off-set capacity effects. 

Resistor measurements are made as 
follows: the fundamental scale range 
is from 25 to 10,000 ohms with the 500- 
ohm standard wired permanently in 


resistor 


test 


A unit that can make at least seven dif- 
ferent tests will always be a most wel- 


come adjunct to the serviceman’s tools. 


By FRANK J. FALKNER 


Ogden, Utah. 


the circuit. Connect the test leads to 
points B-B. Widest angle of the magic 
eye will indicate balance of the re- 
sistor bridge. By connecting external 
resistors of known values at the points 
shown on the drawing, the ranges may 
be increased to read values up to 10 
megohms. 

Using a 5,000-ohm standard, it is 
only necessary to add the figure 0 to 
the scale markings. The range is now 
from 250 to 100,000 ohms. 

Using 50,000 ohms for the standard, 
the multiplying figures will be 00 and 
are added to the scale reading. 

Now using 500,000 as a standard, 
add 000 to the reading shown, scale 
then reads 25,000 to 10,000,000 ohms. 

By using the primary of an audio 
transformer for a standard—and meas- 
ing the secondary with test leads, we 
get the ratio, if less than 20-1. If of 
1 to 1 ratio, then bridge balances on 
500 of ohms scale, and if 3 to 1 step 
up, then bridge balances at 1,500 ohms 
which is sec. X pri. (3 00}. If 
transformer is step down then the sec- 
ondary reading will be less than 500. 
For example, the ratio of 2 to 1 will 
read 250 ohms, ete. Using this same 
method we can test a.c., 60 cycle im- 
pedance or reactance of chokes, speak- 
ers, etc., by the comparison method. 

In testing condensers we use .0001 

(Construct further on page 54) 
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“SIRELA” 
—A UNIVERSAL RADIO LANGUAGE 


by E. STANTON BROWN 


Associate Editor, RADIO NEWS 


This month there is further news of programs in the Spatari Radio 
Language and the section on General Program Data is completed. 


inventor of the 
Spatari Universal Radio Language (SIRELA). 


Professor Carlo Spatari, 


S promised last month, the lower 
halves of the last columns of 
the General Program Data are 
given in this issue. On the next page 
you will find Reference Column B, 
also. It will be well if you cut the 
page from this issue and attach it to 
page 39 of the February issue. 

A further that you 
secure a large sheet of paper. Cut the 
General Program Data from the Janu- 
ary, February, and current issues and 
paste the columns on it in their proper 
order. This may be determined by the 
sequence of the numbered 
Then you will have the entire subject 


suggestion is 


sections. 


on one sheet for easy reference. 

Radio NEWS was on 
the press when the Spatari programs 
mentioned last month, on TG-1, TG-2, 
CFAC, CMHJ, and CMHM, were on 
the air. Consequently no report can 
be given at this time. We would like 
to hear from those who tuned in the 
programs and sent in verification re- 
quests in SIRELA. As many as pos- 
sible of those who receive verifications 


Unfortunately 


from the above stations will be men- 
tioned in this department if you will 
notify us. 

We have just received a letter from 
Harold B. Clein of stations W6XKG 
and W6XRE in Los Angeles. The 
forme} frequency of 
25,950 ke. and the 
quency of 120,000 ke 

Mr. Clein writes in 
‘Good Will Broadcasts” over these two 
stations, “On these programs we are 
viving a brief explanation of Spatari, 


and then station announcements, etc 


operates on a 
latter on a fre- 


regard to the 


in Spatari. 

‘Good Will Broadcasts’ 
originated by Earl G. De Haven, short 
wave commentator of W6XKG and 
W6XRE and the first was put on in 
May, 1938, and directed to Costa Rica 
TI4NRH. The program 
was well received in Costa Rica 

On January 4, 1939, the program was 
directed to Guatemala. Spatari was 
used and an explanation was read on 
the air. Time for Spatari, about six 
to ten minutes on the broadcast. Time 


thirty to forty-five min- 


“These were 


Station 


of broadcast 
utes. 
“Future broadcasts are: 
February 15th, 11:00 a.m., PST, di- 
rected to Mexico. 
February 22nd, 12:00 noon, PST, di- 
rected to Nicaragua " 
Appropriate programs consisting of 
music for the country to which the 
broadcast is directed, and talks by the 
consul will be 
Spatari will be 


country’s broadcast. 
An expianation§ of 
given on each program and a message 
in Spatari will be read. 
Another western. station is 
broadcasting regularly in  Spatari. 
Every Thursday morning at 2:45 a.m 
to 3:00 a.m., E.S.T., a Spatari broad- 


also 


cast may be heard on station KSL, 
Salt Lake City, Utah, according to 
Mac Elwyn Van of that station. KSL 


is a 50,000 watt station operating on 
i frequency of 1130 ke. 

The SIRELA code words for the sta- 

tions mentioned above are: 

MIREBO W6XKG, (25.95 meg.) 
1417 South Figueroa, Los Angeles, 
Calif 

DOMILA- ASL, (1130 ke.), Vermont 
Building, Salt Lake City, Utah. 

It is interesting to note that In one 

day there reported nineteen 
Spatari verifications from — station 
YV3RD, Radio Barquisimeto, Bariquis- 


were 


imeto, Venezuela. YV3RD 
on a frequency of 6465 ke. 

For those who got in 
RADIO. NEWS is” running op 
SIRELA, the Universal Radio Lang. 
uage, it may be well to mention that 
the series started in the Novembe; 
1938 issue. An explanation of. th 
theory and functioning of the lang. 
uage has been given and complete de. 
for verification cor- 
December issue 


operates 


late on the 


series 


tails as to its use 
respondence. In the 
the Universal Radio Time Chart was 
published and its used explained. For 
the past two issues, and in this issue, 
General Program Data, such as meets 
sreat use in station announcements 
has been presented. 

So far Rapio News’ presentation of 
the Spatari Radio Language has been 
confined to an 
language itself together with portions 
of the book which might be used imme- 
diately. 

It seems not amiss at this time t 
Say something about Professor Spa- 
tari, the inventor of SIRELA. Born in 
Italy, he came to this country in 1905 
when he was seventeen years old. He 
was an musician and 
was immediately offered the director- 


explanation of. th 


accomplished 


ship of an orchestra. 

He was impressed with the fact that 
though his knowledge of English was 
limited, he had little difficulty in ex- 
changing ideas with fellow musicians 
Music seemed a universal language. 

The idea occurred to him to con- 
struct a language built on the notes 
of the musical scale syllables which 
were phonetically the in almost 
every language. 
Spatari Radio 
and built primarily for radio becaust 
that is the medium by which contact 
of the people of the world with ead 
other is most common. 

A single, simple 
might be understood 
by everyone, everywhere 


Same 


Language designed 


language which 


simultaneousl) 


derstanding. It could exert a subtl 
influence for peace, 
breaking down barriers set up DJ 
language difficulties. 

Today the Spatari 
is well on the way 
Interest has been awakened in man) 
countries, and radio stations, many 0 


brought about by 


Zadio Languagt 


toward its goa 


re 


which have been mentioned here, ar 
promoting its use. 


Out of this grew the 


would in- 
deed prove a boon to international un- 
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Compiled by the Editors of RADIO NEWS 


Hours of transmission for the World’s Short Wave Broadcast Stations 


HOURS OF TRANSMISSION 


EASTERN STANDARD TIME 


HOURS OF TRANSMISSION 


- 
w 
= 


Wiave- 
length Call Frequen Cit 
819 }40}44 Mid | 2/3/14 § 16/7) Meters Letters c. ” Conniry 8 9 140 HW IN|4 12/3/1415 617 
13.93 WSXK 21540 Pittsburgh, Pa. 
13.93 GSJ 21530 Daventry, England —— 
13.91 W2XE 2152 New York, N. Y 335 
13.96 W2XAD 21509 Schenectady, N. Y. 
13.97 GSH 21470 Daventry, England — 
13.99 DJS 21450) Zeesen, Germany 
15.77 HS8PJ 19020 Bangkok, Siam 
16.86 GSG 17790 =Daventry, England 
16.87 (eles 17785 Nazaki, Japan 
ae 16.87 3XL 17780 Bound Brook, N 
+ } } 10.88 PHI2 17770 ~=Huizen, Holland 
16.89 DJE 17700) Zeesen, Germany 
19.56 DJR 15340) Zeesen, Germany 
} T 19.57 W2XAD 15330 Schenectady, ? & 
eis aa aa | 19.60 GSP 15310 Daventry, England 
19.62 LRI 15290 Suenos Aires, Arg. 
19.63 DJQ 15280 Zeesen, Germany 
19.65 W2XE 15270 New York, N. Y. 
T t 19.66 GSI 15200 Daventry, England 
| 19.68 TPA2 1524 Pontoise, France 
! f& ah 2 ae Vege 9 & F- 15220 Huizen, Holland 
| I 19.72 WSXK 15210 Pittsburgh, Pa. 
1974 DJB 15200) Zeesen, Germany 
} } 19.76 GSO 15180 Daventry, England 
| 19.79 JZK 15160 Nazaki, Japan 
1. fi 19.82 GSF 15140 Daventry, England 
a | | | | 19 HVJ 15121 Vatican City 
a a | 19.85 DJL 15110 Zeesen, Germany 
T 19.89 RKI 15090 Moscow, U.S.S.R. 
=| FSR we ee 2004 LZA 14970 Sofia, Bulgaria STF IH 
az, OM 20.08 PSE 14635 Rio de Janeiro, Brazil 
} 20.64 HBJ 14535 Geneva, Switzerland 
M 22.00 SPW 13635 Warsaw, Poland 
2452 TFI 12235 Reykj ik, Iceland 
ia 25.00 RNE 12000 Moscow eee 2 3,3 
25.21 XEWI 11900 Mex: D. F 
25.24 TPA3 11885 Pontoise, France 
25.27 WSXK 11870 Pittsh: h a 
4 25.29 GSE 11860 Daver I and 
i 15.34 OLR4A 11840 Podebrady. Czech 1 
i ae ey W9XAA 11830 Chicag 1 
5.36 W2XE 11830 New York, N. Y¥ 
5 R44 11819 Rome, Italy 
{ 11801 Zeesen, Gern y 
{ if 1800  Nazaki, Japan | | | if 
} I 11799 Boston, Mass 
it 11770) Zeese Germany 
2 11760 Podebrady, Czech 
2 11750 Dave y, Enzland 
SA | Z 11720 Winn eg, ( inada 
| if {si 2 < 11718 Pontoise, France 
t7 11718 Lourenzo, Marques 
2 3 11705 Motala, Sweden 
4 HIPSA 11700 Panama, Pana 
XTJ 11690 Hankow, Cl " 
{ SPD 11535 Warsaw, Poland 
(t= a 26.24 COCX 114 Havana, Cuba 
Ki = a | Mim 1 HBO 11402) Geneva, Switzerland 
| | | f.47 CSN 11940) Lish Portugal 
7.27 Tie 11000 Sande Java 
| 29.04 ORK 10330 Ru ] Belgium 
PMN 10260) Band Ja as 
N I j | | it ) PSH 10220) )=6R le Jer Brazil 
| | 13 EAO 9860 Madrid, Spain S15 
| | | if IR SS 98 s! Lon It v 
| | | CSW y I Pix il 
| | l W3XAI 670 Bound Brook, J 
| LRX O60 B \ Argent 
[ I CSIWA 96 Ti ee ial | 
= LL 1.10 HH3W 9645 Port-au-Prince, Haiti amma (aa 
| i 1.14 12RO IH35 Zome, Italy | 
T 1.20 HJIABP 16 Ca ena, Colombia 
31.25 RAN 600 M Wy AJ Sak | 
31.28 VKoME 590 Perth, Australia } 
31.28 W3XAU 959) Philadelphia, Pa | 
~ | $ LS S15 15 13. 3] VK2ME 9590 Syd Australia . GREK EP. 3 
| | 31 PCJ 9590 H and } eo 
31.28 HP5SJ 9590 Par ity, Pana LS sam us . 
4.3? GSK 9580 Dav ry, England | 
| ! 31.32 VKVLR 9580 Lyndhurst, Australia 
. 31.35 WIXK 9570 Millis, Mass 
| | 31.37 OAX4T 9562 Lima, Pert 
31.38 DIA IsH0 Ze ‘n, Germany 
| 31.41 W2XAD 9550 Schenectady, N. Y if | T 
T | 31.42 OLR3A 9550 Podebrady, Czech 
31.42 XEFT 95590 Veracruz. Mexico 
31.45 DJN 9540 Zeesen, Germany 
31.48 W2XAF 9530 Schenectady, N 
| | 31.48 LKC 9530) Jel Norway 
| | 31.49 ZBW3 9525 Hong Kong, China 5 ; a: 
31.51 OZF 9520 Skamlebak, Denmark 
31.55 GSB 9510 Daventry, England 
! 31.55 HJU 9510 Juenaventura, Colom. 
I | | | 31.55 VK3ME 9510 Melbourne. Australia 
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Compiled by the Editors of RADIO NEWS 


Hours of transmission for the World's Short Wave Broadcast Stations 


HOURS OF TRANSMISSION _=aSToRN STANDARD TIME | HOURS OF TRANSMISSION 
lenth Call c N111213141516]7 
engt all requency ity 

8 9 10 44 M 4 2 3 4 S 6a Meters Letters Ke. Country 8 9 10 44 
31.79 COCH 9428 Havana, Cuba 
32.12 OAX4J 9330 Lima, Peru 
53.02 COIR 9025 Havana, Cuba 
34.062 COJK 8665 Camaguey, Cuba 
38.48 HBP 7797, Geneva, Switzerland ALS 
44.14 HI 6796 San Pedro, D. KR. x 
44.71 TIEP 0710) San Jose, Costa Rica 
45.22 HC2ZRL 6635 Guayaquil, Ecuador 

bd =o 45.25 HIT 6630 Trujillo, D. R. 
45.34 PRADO 6618 Riobamba, Ecuador 
45.80 HI4D 0550) Trujillo, D. R. 
46.01 YV4RB 6520 Valencia, Venezuela 
46.08 HIL 6510 Trujillo, D. ; 
16.66 HI1S 6430 Puerto Plata, D. R. 
46.85 YVSRH 6400 Caracas, Venezuela | 
& $7. YVSRE 6375 Caracas, Venezuela 
47.12 YV1RH 6360 Maracaibo, Venezuela 
47.24 HRPI 6350 San Pedro Sula, Hond + 
47.69 TAIG 6280 Trujillo, D. R. 
17.77 COHSB 6280 Cancti Spiritus, Cuba 
48.05 HIN 6243 Trujillo, D. R. 
48.15 OAX4G 6230 Lima, Peru 
48.50 HITIA 6185 Santiago, D. R. 
48.62 OAXIA 6170 Chiclayo, Peru 
18.62 XEXA 6160 Mexico, D. F. Mexico 
48.72 YVSRD 6158 Caracas, Venezuela 
SAISAISA 48.78 CJRO 6150 Winnipeg, Canada 
48.82 HJ4 ABE 6145 Medellin, Colombia 
48.86 WSXK 6140 Pittsburgh, Pa. 
48.88 CR7ZAA 6137 Lourenzo Marques, A. 
= 6=hStlCOKK SS 48.94 LK] 6130 Jeloy, Norway 
48.94 VEVHX 6130 Halifax, N. S. 
18.94 COCD 6130 Havana, Cuba 
48.96 HJZABX 6122 Bogota, Colombia 
49.90 W2XE 6120 New York. N. Y. 
49.10 GSL 6110 Daventry, England 
49.18 YUA 6100 Belgrade, Yugoslavia 
Sas 49.18 W3XAL 6100 Bound Brook, N. J. a 
J 49.18 ZRK 6100 Klipheuvel, So. Africa 
49.20 ZRI 6098 Johannesburg, Africa 
19.26 CRCX 6040 Toronto, Canada 
49.30 HJISABD 6085 Cali, Colombia 
| 49.31 HJ3ZABF 6084 Bogota, Colombia 
19.32 VO7LO 6083 Nairobi, Kenya, Afr. a 
49.34 HPSF 6080 Colon, Panama 
49.34 XETA 6080 Monterrev. Mex. 
49.34 ZHI 6080 Penang. S. S 
49.42 YVIRD 6070 Maracaibo, Venez. 
T if 19 46 SBO 6065 Motala, Sweden } | | 
49.50 W&XAL 6060 Cincinnati, Ohio 
49.50 W3XAU 6060 Philadelphia, Pa. 
49.59 HJ3ABD 6050 Bogota, Colombia 
49.59 GSA 6050 Daventry, England 
49.65 HJIABG 6042 Barranquiuta, Colom. 
== 49.67 W1XAL 6040 Boston, Mass. 
r 4967 YDA 6040 Tanjong Priok, Java 
= 6030 Podebrady, Czech. TI 
49.75 HPSB 6030 Panama City, Panama 
49.83 DJC 6020 Zeesen, Germany 
49.83 XEUW 6020 Veracruz, Mexico 
19.88 XEWIT 6015 Mexico, D. F., Mexico 
49.90 HIZABH 6012 Bogota, Colombia 
‘ 49.92 COCO 6010 Havana, Cuba 
49.96 CFCX 6005 Montreal, Canada 
49.96 TIPSK 6005 Colon, Panama 
5000 XEBT 6000 Mexico, D. F.. Mexico 
—_- $0.25 HJN 5970 Rogota, Colombia 
50.25 YVSRC 5970 Caracas, Venezuela 
50.26 HVJ 5969 Vatican City 
s 50.50 TG2X 5940 ation a t — 
$0.72 HH2S 5915 Port-au-Prince, aiti 
LA SA $0.76 HRN 5910 Tegucigalpa, Honduras + 
Su.85 YV3RA 5900 Barquisimeto, Venez 7 | 6) & 
slelalalololuimils 121314 PACIFIC COAST TIME Sfel7{siS}ioltjni+121314 
' 25.29 VERS 11880 Melbourne, Australia } 
25.42 JZ] 11800 Tokyo, Japan ame rie 
i $3.00 XGXNA 6975 Ch king, China 
" 70.26 RV1I5 4270 Kh trousk. U. S: So R: 
T 61.48 VUC2 ARR ( , te 


LIST OF SYMBOLS 


S—Sunday Th—Thursday wa — Daily 


M— Monday F—Friday Ci —Irregular 


mJ — Dail 

T—Tuesday SA—Saturday a Sunday 
Cali — Daily 

W— Wednesday SS—Saturday, Sunday Except Saturday, Sunday 
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By Charles A. Morrison 


ferry 


Short-Wave International 
Friendship Programs 
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Short-Wave Station W9HXA 


RADIO NEWS March, 199, 


reports: HIS, HILA, HISN, TIGPH, YNIGG 1: 
Z¥B, HJIABB, HJ2ABJ, HJ3ABF,  Hygap, 
YVIRD, YV3RA, LSN, HC2ETC and CEC) 


According to a confidential port it may 


be practic il to transter electri energy and 3 
t hort-wave circuits Instead the convent 
power lines 
CANADA-—CHNX (6.132), Halifax, is p 
iting weekdays to 11:15 p.m. (Saturdays to 1 
p.! Its OSL card is piu k and blue Dicturi- 
i map f N a1 Scotia in the center, \} : 
(¢ Calgary Alta, Is now announcing as ( FC 
CHINA -Short-wave station XTV (9.49). ysos 
i] NGOY when broadcasting neat Pets 
CZECHOSLOVAKIA— OLRS5G 1516). a ae 
ed frequency for the Prague station, is nov 
a t i 
fe D1 Hisc, R il is being heard on 6.73. 43 
{ enta MI iDsence t i 
y \ I [ IDO! HC2CW ( Guayaquil, has 
ce. es, Db cast : I reased power since December 9, accor 
I . La e Foundation The Ay 
yiied DY irt I ‘ a f J 1 ( fornia have notified me that 
Alt t tatior t I Guayaqul it +.56 is HC2ET 
‘ ee » fev ni eport , ‘ ‘ FINLAND -OIE (15.19), a new 10,000-watt 
t \ i Ne Zealat - ul tte it Laht is being heard weekdays fr a 
\ | Trelar Scotlar H I : ind 10 a.m. to 5 p.m 
in | I WW I H ( FRENCH INDO-CHINA-- Saigon (9.76) 
Mes for and Canad All report ep- orted to be the ait 
XY Kf t WONA | I ] \I ( I idely 
New Short-Wave Stations rites he heard the anti-Nazi 
Send t to the high freque 


(Qn the Air) 


] | 
) Cl | | \ ( DELOUPE— Roy Waite 
( S \ PrP. I BS ) Radio Guadeloupe 
, | t n-olf a 
( NGR\ ( I (; t | PP) 
‘ ( | j c t pe 
Frer | INDIA The f eter Indiar tations, nan 
. ; VUD D VUM2 (4 Madras: VI 
\ ( XT\ I tT VOC 4.88). Calcutta 
| GOX ( j eard vw United States bety 
7 J DeMyer 
H K.4q Michi: hese ; AP atte OES eal 
( | ( | » lays f 7 3 
| 1 are broadcast 
. rAd | ) be eard from 
( HI4DAG | \ I I } t 1 p di 
( i HIOPAL ’ lhe mystery ] 
( } RB 1 with 
| | | 10 p.m. It 
; IRE! RADIO EIREANN RO | probat e of the y 
ate é f the Imperial Short-V 
( t Sime pe yeriment 
[EX] ) NEBI ) J ipa nreported 
" ‘ rece heard id sig 
\ XN ( J I ¢ \ ny, New 
; ' XEWM f ps back to 
att t ! interference f GSB (9.51) 
\ 1VAMWA--HP5A ! Pa City, is 
LW \ VD—A ( to § i elays the Jar 
OF] S t of HH2S (5.955), Port-au-Prir 
H HPSF, ¢ n, now 
\ | the nity 6.137 to 17 vera 
| () HPSA q. &. eder of ( 
’ ( yort it HPSI (11 Aguad 
\ | f y ri the trar 4 
RW Zi D—ZLAZI ) PERI R to OAXIA (¢ 
i | IANA 15 Rad Naciona le r 
I the 1 reported t man 
D 1 I \ t t the I American ( 
f , eld in Lit ently 
WEDI \ | { t f 
VW { RADI | \ | ( 1 W. A. B f 
it n t { n 
B 
f t pt i l are g 
. t f I \ f confused 
Z Kel. Tele tyre tation 
INGIE! Phe t t-wave A 
tader Construction rs 
{ ! © \a . t y y J 
UNG EI TATE VBC has i ed new 
: | CG \ r be ( 
Sa \ a se t at t 
i - ‘ \ the t 
| | i le nxt nt 
, t 15.97 il 
W2NGRB Pre Wirt f Hic 
' v ¥ 1 to bet th WOXDH (1 
: | \\ | | laily near 
WhO! ) he first n-com! 
t ( b pe | y the 
| _— f Cleveland ) 
\ 1 es , 
2 R RVS5S9 (¢ )). Moscow, is audible 
; tely im. on, on the West Cos 
: G. Gallagher of San Francisco, Calif 
. res ‘ ae 
. ger s of Inte rest . rts reception of an unusual station, RCH (15.0 
f f ( ( t bir imtor Vew } K, writes the Z = 
f ing station ually do not. verify reception (Tune to page 495) 
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| TELEVISION - 


V1X 
ee \ Data Book 
Th \ 
VEN a casual glance at the list of contents will prove, beyond JAEE-DAVIS PUBLISHING €O- 
VI a doubt. that the Rapio News 1939 RADIO AND TELE- F 


VISION DATA BOOK is one of the most useful volumes of tele- ~ — 

vision and radio ever published. It supplies the hard-to-get  in- 
formation that is invaluable for reference work in every line of 
radio. YOU need a copy no matter what your connection with 
oz radio. And. you can obtain this great book absolutely free of 


charge! Simply return the coupon below with vour remittance of 


in $1.00 for 6 issues of Rapio News, and we will rush a copy to you 
y I . ‘ p ee cacauet as . a an heaee tear « ; : 
ie without ides additional cost! Tf you are alre aly a ubscriber and Numerous illustrations, charts, hook ups and diagrams. 

want this book. mail the order blank with your remittance and Many different items and articles, giving complete 
e | your present -ub-cription will be extended. Act now -our supply radio coverage. A wealth of invaluable radio informa- 
al of these valuable books is limited! tion. Actual size, 8x11”. 
sig > Pp . : ' y > “4 . 
PARTIAL LIST OF CONTENTS 
to 

@ TELEVISION ® EXPERIMENTER SECTION @ AMPLIFIER SECTION 
ar Television Occupations of the Future Dual Diversity Coupler An AC-DC 4-watt Amplifer 
Prin Television Words and ‘Terms Constructing a Polarized Relay A Scotcechman's Special Amplifier 
‘ Building a Television Receiver Home-made Scrateh Filter Making Your Own Records 
a Single ‘Tube Announcer DB 2-4000 ohm Conversion Chart 
il @ RECEIVER SECTION 
‘ ne a ee @ SERVICEMEN'S SECTION @ GADGET SECTION 
“ } Radio Tuner for PLA. Systems Service Problems with Interference Home-made Pilot Light Secket 
; How to Advertise Your Shop Meter Kinks 

| ®@ TRANSMITTER SECTION Hiands Eile System Increase Voltmeter Utility 

n ( ; ae: Measuring Power Output Fish-pole Antenna 

Visual Deviation mler : Servicing A.F.C. Systems Plugin Resistors 
MSS -watt Bandswitch Transmitter Tips on Radio Noises Projection Device for CR-913 Tubes 
| U.S. Government Amateur Radio 

Regulations 

An Electric Calibrator Radio News, Dept. 29D 

Home-Built Audio Oscillator 
; A Vacuum ‘Tube Volt-meter 608 S. Dearborn St., Chicago, Hil. 
®@GENERAL SECTION Enclosed find $1. Send me the next six issues of RADIO NEWS and rush a 
3X4 copy of the 1939 RADIO DATA BOOK to me without charge. (If renewal, 


Wire Table—Winding ‘Turns per inch 


Building a Radio ‘Treasure Iflunter check here ) 
laternational “Q" Signals 
RR 6 het areata teh ah a: cad lin coc ig dc a lor eli Nanivin. ay Bg IEICE 2S aE Pads 
These are only a few of the many 
useful items contained in this com- 
prehensive book. PRAT OS SIR ISIN SPR, yer eat 5 aac Sia acct rl cp rsd) Pi'S dy what oa T6ldy Grand aoa@yeelord exons 
= WAIL T 
* HIS COUPON TODAY, cw | a 


If you are a serviceman please check here 
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Transmitter Efficiency | 
1%) 


(Continued from page 


OT watts being ce livered to the 

The results being so close to theory the 
writer then was curious to see the etfect 
of something in the field of the antenna, 
Accordingly another half wave antenna was 
placed approximately 1/10 wave away. No 
attempt was made to tune it either as a re 


abtenna,. 


flector or director since we were only i 
terested in the effeet on the antenna im 
pedanee, The antenna ammeter reading 


immediately rose to 1.2 amperes. Phe pl: 


input was down to oS watts, no doubt due 


Im part to the mistiateh between the new 
system, the 73 olim dine. and the tinal. his 


input would undoubtedly re 
different efhicieney for the 
ditferent 
view of 


mismatches the 


reduced prharte 
sult in a slightly 
tinal as well as a 
however, 

on 2 to I 


iplifier. 


amount of Tine 


Previeus Exper 


loss. 


ments overall 
eflieleney (2 coupling and dine) was 


assumed to be the same as before and the 


delivered watts enleulated to be (C1538 = Fy 
61.5) O15 watts. 
Actually with a well regulated plate sup 
ply the plate efheieney for various plate 
eurrents could be measured and aoe Ve 


made between Input amperes andy 

eficieney for more accurate determinations, 

The new impedanee was therefore rough 
O15 


ek « time ¢ ‘ low lnnped ee line) 
The deter! iti hore correct fi ine 
0 pedanee Was Het Thiade sihee cCurlosit 
hh rere ‘ ‘ ects af esr ob yects 
Ss siitishe \ ‘ sotta 4 ile it 
‘ ! tle ut ‘ 5 ‘ tree l «le t) Sub 
Stil g 0 1) « ' ‘ ‘ e oo 
‘ e using t 7 oli dum exIStors 
parallel for 56.0 ohms dL rey v tlie 
‘ sill ‘ ~ the Case « tlie - sie 
\ ‘ (leete 
While y be argued that the or 
oxte filament damp = f on ! 
1 ‘ l ‘ ‘ ‘ ‘ ‘ ~ 
‘ “tt ! ‘ ‘ ~ ‘ s 
st deseribe s so true | thie ‘ 
SJS ‘ ‘ Cos ess I ! ‘ 
rack ‘ esp S VAI g 
, 12 < neroSsS tine 115 
thi} \ s pol Isé hierne Sa 
| Las of t trae 
1 o ough the bmi} Abs ‘ 
‘ 1 Ly Tlie ‘ 
sis ce is ab Pg ie i" es 
were rr et _ K 
: : onde ae IP , ; 
~ ~ T ‘ tie 
t eu té ting te Ise 
~ Tel ts 
~ } Lg ~ ¢ ‘ ‘ 4¢ 
‘ l ~ wes Vi . S 
( @ lamipe « batik 
‘ ‘ S oN ‘ ‘ “4 Kae 
“ ‘ I ‘ 1 Pilliipes ’ ‘ 
t " ‘ beete ‘ ‘ I 
tears Ss tT se ‘ ‘ 
oe hye eos S “4 ly e bh: 
( lal ‘ S ‘ } t-¢ Litol teu 
1) 1.4 ~ uv vit ete 
rereyre ce 4 rve ‘ relst tis 
tine bb ‘ hie This tts ’ 
re | st S e ont (| the « ‘ 
x S thie ws. Figure S. showing 
ONISTALNee ‘ herefore. the Tipe om 
‘ ! . or ooN ¢ bet bee 
[neick n Figure S appl 
t lamps ab ‘ 1) 
Son haracteristies, 110 
in S WH net follow 
These Cll l beitniypes it other olt 
ssnehoas 32 volt. 6 volt. ete Additional 
‘ < for these other sizes and voltages 
\ Ie] bn needed if low wattages hie 
Pe“iahees are required, 
Jn the latter case he would. of course. use 


rf. ammeter in series with the bank of 
To Obtain the watts consumed he 
multiply the current obtained 
by itself and then multiply by the resistanes 
if thre Jamnyp (obtained from the characteris 
the determined brillianey 


etal 4 
would then 

{ 

I 


urves) ut 
Watts). 
this method 


(PR 
While 


gives a fair 


idea of 
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thie output of a transmitter it still las the 


‘ by je othe 


sary To 


tt 
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Impedanee mate 
transfer of the 


Heees 


that the 


mia XN Pan prod 


wiles resulting nt full brillianes mais bea 
bad mismateh at the new DELL pee hed Lee result 
ng oat the lowe brillianey. Also during 


Parl k 


ne my 
Lrigourt 
(100 
tahed 
little 
tirely 


eanhot 
filsimies 
L.G. tl 
at 1 
ent le 

n bh 
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OC RESISTANCE AS % OF HOT RESISTANCE 
CAMP WATTS AS % OF NOMINAL WATT PATI, 


modulation in 


“phone transmitters, 


al lamp 


dummy actually represents a chang 
vedanee due to the fact that the watts 
IN ineresasing iis nied a) 
modulation). Phe adjustments ob 
on the transmitter, therefore, are of 
tlue as the antenna represents en 
(itferent load conditions, Keying 
for thumps, ete. on ew. or. code 
be «lefinitely made either simee the 
tsoof the lamps will cool off between 
do odashes lowering the Impedsanes 
modnitind thump oat the start of the 
dash will undoubtedly appear dither 
the dower impedance of the cooling 
ank than it would to cither the an- 
woftrwe dummy load. 


°% OF NORMAL LIGHT 


Fig 8 TUNGSTEN LAMP CHARACTERISTIC CURVES 


(1/0 VOLT - $0 WATTS AND ABOVE) 


Wiiils ~ aelmitte eadjustment 
the coupling « agate ose m4 be 
oe ote ) ! ‘ \ 
ecSUredmel ( lie ) | ( thie 
tit ! Sei aor te ‘ S1ire 1 S 
whe ' Cis ‘ ‘ ticot toe I¢ ‘ Ii 
‘ ‘ ‘ ‘ edie ‘i ‘ ‘ / 
j f f / 
4 / , f 
eC: ot be determine loved | 
by jane | ber 4 ren ‘ 
1 | ‘ Ser 4 thie ) ‘ | 
pes ‘ ‘ Joe te or'4 vo 
e ‘ } ‘ co o 
R © seherme 
. ‘ ‘ Js Tye Mig a. | 
shi ‘ ‘ t thie ‘ 
| ‘ 
- ?s ‘ ess ae 1] tle 
‘ ‘ 
ye ia i) ! oy 
Toe “ry 4) Te 
Sed vadil lu ‘ | ‘ ‘ 
‘ al ‘ ble « ‘ ! ition 
leer ! ! el) ! ‘ ! 
tte Stent 
As 
W \ \ Hot@ ( rh 
0 wae ( ' 
iw al ' Ss { 
» lie W227 ‘ “ 
0 ( Tet ( 
' ( i548 » | 
7 14 HS? | 1 
wi 10 aoLe »41 10.0 
{) jf ] oo ( 2 
leor example, In oamaking a liboratory test 
ising the fewe dummy antennaioomo oa 
megaevele transmitter of the 12. watt input 


Variety 


Wis ft 


il Pound 
adjustments im 
efhicienes 


the 
imately 
mide 


sundae 


in 


72 olom coupling system, it 
that by making a few miner 
grid bias and driving power 
Wis dmproved Trom approx- 


2's to to% '! No change was 
the coupling scheme during the 


(Continued on page 48) 
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QUESTIONS 
and ANSWERS 


J. S. C., Davenport, Ia.: What is the 
wobbly signal that I hear on the very 
short waves which sounds like very 
much distorted speech? 

Probably transatlantic telephon 


oth put 


Phese transmissions Are 1) 


through a trequency inverter and ar 


requency modulated to insure privacy 
asv wav to de ipher 
as 

U. P. W., Tallahassee, Fla.: How do 
submarines receive radio signals? 


ceived on a regular a 


anCy are r¢ 1 

enna s lar to that used on all ships 

| One ¢ cep 1} 1s hat tl it us d ¢ 

4 | | ] | 

a subi ne is heavily insulated agains 
1 1 7 174 

contact Wiin the Water, WHiit thos user 

n Ships are usua are Copper 


rt 


I. T. Y., Baxley, Ga.: I have deviseq 
a means Of sending signals through the 
air for a short distance which uses only 
two coils placed in magnetic relation to 
each other. There is not any radio fre. 
quency current nor carrier. Do I need 
a license? 
K. I. V., Waycross, Ga.: Is the high 


voltage in my receiver of fatal power? 


Ordinat not ut it advisable 
t Perso it } 
1 ce 
t es aTticad hh thre 

es < ( il 
s¢ { Nae ( eq VY St 
al thre ‘ 


T. P. L., Brownsville, Tex.: I have an 
ordinary broadcast receiver, but want to 
hear the foreign shortwave broadcasts. 
How can I do this? 


\ 1 ozay buanld up, or purchase 
t s TWA ¢ nvert¢ 
(i ( ( 1 
} } 
ti 1 } 1 
| t ita ( Y 
( ( i ned 7 t if us 


C. A. S., Munsey, Ind.: How can! 
find the grounded side of an a.c. light- 
ing line. 


\ | il TEX DHE! 
( } ( { an e of { 
( De « nnected bet Ve 
(le l ( t ic] Nn¢ 
( 5 43% Irn to s w the ( 
inded side f the line. An ex: 
i nter can eas rig up a device 0! 
t s type using a small neon bulb ora 
10 t Lp ket and connecting 
W { 


O. R., Chicago, Ill.: I hear a steady 
beat note in my receiver at the very 
top of the dial mixed in with the last 
broadcast station. What is this? 

Answet Your set is probably out of 
alignment, and you picking up one 
of the marine bea 
cons. serviceman 
and have 


ale 
various airline or 
Take your set 
it re-aligned. 


to a 


Me 


do 


gh 


at 
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short Wave Flashes 
(Continued from page 42) 
= = 
at I ) a.m 
ul Tr issions of Interest 
12:15 p.m Arabic transmissions, 
* (0.58 t Vv. England 
7 to 8 p.m Hour of Mexico,” over 
7.38), and XEWW ( YO) 
§ to 8:30 p.m., North American trans- 
n from Brazi ver PSH (10 ) of Rio de 


Revised Schedules 


HOLLAND The f chedule now in ef- 
HOLL ‘ : apes & 
+ over PCJ (9.59). Sundays to /:tS to 8:45, 
298 to 9:25 pn Puesdays 1:45 to 3:30, 7:15 to 
45 and 9 t 10:30 p Wednesdays 7:15 to 
315, and 8:25 to 8:40 p.m. and Fridays 8 to 9 
sane CAD. (LS ), Tuesdays 3 to 4:30 a.m. and 
Wednesdays Hee | 6 ae 11:30 3 | See Over PHI 
1173). weekdays except Saturdays 6:15 to 6:45 
and on Saturdays 7:15 to 7:45 p.m PHI2 
17.77), Sundays 6:25 to 9:40 a.m., Mondays, Thurs 
ws and Saturdays 10 to 8:40 ind on Tuess 
ue Wednesdays ind Fridays 7:40 to. 8755 am 
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| Of —_— now actually verified 


| = 1QO5 foeei ne 
| foveig n countctes 


wOlGVA LSANI S.dTYOM,, 


Tuning Chassis, Compact New Custom-Built SCOTT SUPER Xil 


TMPAN— The following revised schedule is now in 
affect: Daily ver JZJ C118), 12:30. to 1230, 7 to 
327 8 to 9:30 a.m., 2:30 to 4, 4:30 to 5:30, and 
3 t9 8:30 p.n ver JZI 53S), dais ) to 4, 
nd 4:30 to 5:30 p.n ind er IVP (7.51), daly 
§ to 9:30 a.m 
UNITED STATES— The following schedule is now 
eliect over W2XE of New York City: Mondays 
rough Fridays. on 21.57, 7:30 to 10 a.n n 25.27, 
p.m ©. £1-35,. 3250) to -6 » 10 
m 9.68 ] 50 t 11 ~p 6:17, 
: to 1 a.m . Saturday yn 
8 am. to 1 p.m 15 2:30 
n 0883, 3 to. 6, and-6:30 t id oor 
7. 44250 9 t 1 at All p t ip to 
re beamed on fT pe, those er 6:30 p.m 
t imed South Ame 
Frequency 
CANADA CIRO 6.147 has been 
teting early Sunday n 6.175 
OSTA RICA rIGPH2 San Jose to 5.883 
T2XD, San Jose. to 11.935; TI4NRH, Heredia, to 
UBA—-COBZ to 9.025: COCD iriable betweer 
613 and 6.14: COCM, highly iriable, at presen 
81 COCO, t SS 
WADAGASCAR I ul ( to 6.063 
VICARAGUA to 6.54. 
VAM HPS] i City, va t tween 
, O80 
PARAGUAVY—ZPS, Asur t 64 t 
QORM’s CXAS 
§.§.R.—RV15, Khabarovsk, back to 4 5 
Data 
{USTRALIA--ViR (11.88 Melt e p 
laily intermittently from 3:30 pu. to 3 a.m. 
{LBANTA— 1 ( t y Albania - 
entioned in last 1 th’s is ZAA 
ECHUANALAND—Bob_ Het M kee, 
Writes Stat ZNB f Mate 
us reception report it ya 
le and wi OSL card 
VEO Dutch) Cf B apa 
¢ p \ sith | } OS] 
signed LPL Ne f Java Wire Sta 
Bandoer Ta N.E.I 
1Z7L—PRAS (6.01) \\ do Norte Ie 
top OSL card is white and 
\ t Ik t 1 ante i t if 
I Ame I ee Gr p 1 
n Ra Br PPT 126 and 
519.97) I t t h PUS, radiating: a ‘ 
s ' \ ( 
RA—XYO 188 Ran n, op 
exdays ft I Saturdays from 
) - on 88 
9 ‘ t 11 ) p.m, 
in Er uf 15 t ‘ ya 
) 5 Rep wuld be sent 
nice ( I I ( Wireless 
) Ra 1 
INARY ISLANDS-—1 5 0 Rad 
I ‘ EA] 
Ter ( } ) at fro 
7 p.m, for | 15 to 8:45 p 
South A ic dt 10 p.m. for North 
RAIS 7.5 1 to 4:30 1 from 
i 1 1 } ’ ‘ + ind 
HILE-M iddresse the n Chilean 
e CRity l ( la 706 
x CB1174 (11.74 Orlandini Raggio Lfda 
i $55. Santi CBIIS 11.97). Sve Na 
le Agricult Pigs 1 40-D, Santiago; CB1185 
3), Jorge Echegoyven. Santi CD1190 (11.- 


Some of the 
COUNTRIES 
VERIFIED 
ALASKA IRISH FREE 

ALGERIA STATE 

AMBOINA ITALY 
ANGOLA IT. SOMALI- 
ANTIGUA LAND 
ARGENTINA JAMAICA 
AUSTRALIA japan 
AUSTRIA JAVA 
AZORES KENYA 
BAHAMAS COLONY 
BARBADOS KOREA 
BELGIAN LATVIA 

CONGO MACAO 
BELGIUM MANCHURIA 
BERMUDA MARTINIQUE 
BOLIVIA MEXICO 
BRAZIL MOROCCO 
BRITISH MOZAMBIQUE 

GUIANA NEWFOUND- 
BRITISH LAND 

HONDURAS NEW 
BULGARIA ZEALAND 
CANADA NICARAGUA 
CANAL ZONE NORTH 
CANARY {RELAND 

ISLANDS NORWAY 
CEYLON PANAMA 
CHILE PERU 
CHINA PHILIPPINES 
COLOMBIA POLAND 
COSTA RICA PORTUGAL 
CUBA PUERTO 
CURACAO RICO 
CZECHOSLO. SALVADOR 

VAKIA SCOTLAND 
DENMARK SIAM 
DOMINICAN SOUTH 

REP. AFRICA 
ECUADOR SOUTH 
EGYPT RHODESIA 
LNGLAND SPAIN 
ERITREA SPAN. 
ETHIOPIA HONDURAS 
FED. MALAY SPAN. 

STA MOROCCO 
FIST ISLANDS SWEDEN 
FORMOSA SWITZER- 
FRANCE LAND 
GERMANY SUMATRA 
GREECE TAHITI 
GUATEMALA TASMANIA 
HAITI TRINIDAD 
HAWAII TUNISIA 
HOLLAND TURKESTAN 
HONG KONG re ia 
pila ht A VENEZUELA 
ICELAND VIRGIN 
INDIA ISLANDS 
INDO CHINA YUGOSLAVIA 


SCOTT Owner Selects His News and Entertainment from 
Over 200 Cities in 105 Foreign Countries 


DX enthusiasts are constantly establishing new records with their Scott 


Custom-Built Radio Receivers. One proud owner (name on request) 


writes “Altogether, | have now actually verified 105 countries. In 
addition to my short wave verifications, I have 33 countries and ALL 
CONTINENTS verified on the standard broadcast band! No code 


stations have been included. At the present time I have 42 VAC (Verified 


All 


times). 


SUPER-SENSITIVE * SUPER SELECTIVE * SUPER POWERFUL 


Achieving such an amazing record requires not only an exceptionally 


Continents 42 


sensitive instrumeat, but one that is also tremendously more selective 
and powerful than the ordinary good radio receiver. As foreign stations 
are extremely close together on most short wave bands, only razor-sharp 
super-selective instruments such as the SCOTT will provide the clearness 
Mmecessary tor 


“copying” the program so that it may be verified by the 


Station. 


CUSTOM-BUILT WITH THE PRECISION OF A FINE WATCH 


Scott Radio Receivers are hand-made, to order, in Research Laboratories, 
by highly skilled technicians, with the same infinite precision with which 
the master craftsman builds a fine watch. Incorporated in their design 
are not only the best proved general developments in radio engineering, 
but also many advanced developments of our own research laboratories 
which are used only in Scott Receivers. They offer distance getting prop- 
erties, ability to separate stations, remarkable freedom from the effects of 
electrical interference and static, and a degree of exquisite tonal per- 
fection which we believe is not even remotely approached by any other 


make of radio receiver in the world today! 


GUARANTEED 5 YEARS * 30 DAYS HOME TRIAL 


So extremely fine is the quality of Scott custom workmanship and materials 
that each set carries a 5 year written guarantee . 20 times longer than 
the usual 90 days offered with mass produced receivers, yet they cost no 
more! Offered 


NEVER SOLD 


GET SPECIAL OFFER ... MAIL THE COUPON NOW! 


30 davs home trial and budget payments, in U.S.A. 


rHRU. SFORES. 


on 


E. H. SCOTT RADIO LABORATORIES, INC. 
(Also Successors to McMurdo Sifver Corporation) 
4440 Ravenswood Ave., Depi. 5C9, Chicago, Ills. 

Please send all facts, and Special Limited Offer on the new SCOTT 
SUPER XII, SCOTT PHANTOM, & SCOTT PHILHARMONIC. 


STUDIOS: NEW YORK + DETROIT » BUFFALO + CHICAGO + LOS ANGELES 


| 


[ BACKED BY SEARS ) 
GUARANTEE OF 
SATISFACTION 

OR MONEY BACK 


4 EH | | | = 
JILYLIUUNL 12-TuBe 
PRECISION RECEIVER 


Compare t Pct t $100 


Sears, Roebuck and Co. 
CHICAGO 
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y apparently Is Deng 


meg., and both 
th tremend( 


ncnrs alterna ind p> 
| aetet mostls ectures and. talk 
- 45 7 pause of re than five 
- uncements 
The 3l-metet ctOF SoU S ee 
so strong that it often complet 
sy7ndt 
2 » x nerat on 5 
tone’s ZBW }) t 
: "te indicate that it has beer n the 
és rt 
- 3 1 ; 
Evidently the exte e expermmenta 
ee ¢ A ¢ t 
5 eS ¢ +} ‘ 
| sl 
ed durit ( 


China 
t NGOX, menti 


: ri 
} } 
| edule. Phese ¢ 
ittent ide 
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t | ' 
1 | h 
been e 
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been 
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the presen e, the schedule for ZHO 


f 
} sion ( 
ins! . I 


uusly with clock, and volume is best usually just before sign- 
eported Noa 
‘ Straits Settlements 
em De pite the tact that {ts chedule 1 stil] pr nted 
isionalls in many short-wav vs, station ZHP has abandoned 
between t trequency of 9 mex intll next t 
e Singapore il n \ be « t ' 
e f v ZHO 1 meg (not ] ‘ \t 
H vs ¥ Beraser ta 


era 6:4 Monda tl 5 1 tr 
early 5 } Sunday rhe j 
e best eception 1 North Ameri 
Li} Penang ts) bei eceived again on ¢ 
‘ t t i! be t rted ( ne The 
} Lule + t 7 i.! n nt t i 
nute Is n Is the tation Tie t 
tl ils of WSXAI The ¢ 
‘ idcaster blocks ZHJ very etiectively 
e id near 5 PSI 
oD cu pocuca 
The Broadcasting Corporation Japan till not 
id, ) ed sche t IZR ¢Y5 ‘ 
tinue st 5 p.m. despite the fact 
ha the | ease f Pol t 
: 7] , irr itior | Pee 
’ Evid IZ Some ; nous ill 
} et > and le i naudible ii 
region IVP (7.5 ¢ continue be re- 
ived w excellent ‘ ever 
WH Oe ¢ dl 
! it i n 
dt Alt S13 
t 
| 
i it f 
her Ni ( 
IVN (10.66 
( ' 
‘ 
| 
st el t 
t Ti t t il 
el frequet ind the r y 
\1 t 1 Philiy pl roadcaste i eard 
It Ines , 11.5 te en ¢ i 
t ! ( ent ti Ui a 
not ne any regular schedule 
we Western Tuning Tips 
} 11 The t n 


f VLR3 on 


AT 


meg., which commenced a short time ago, are 
n mger taki place on a daily schedule. It seems 
that this Melbourne broadcaster now operates the 
25-meter wave on only Sunday and Friday from 
10 p.m. to midnight 
JAVA A new Javanese broadcaster is supposed 
to be operatin n meg. near Il p.m. or 
yut receptl so weak that it is extremely 
diiticult t ike identification 
DUTCH GUINEA The station on 6.43 meg 
hich was unidentified for almost a month is now 
believed be PO6ZA of Dutch New Guinea. Re- 
ports vary as to the exact time schedule, but most 
Istene eceive best signals near 11 p.m 
SOUTH AFRICA. Surprising and almost unbe- 
( « reception has been experienced from Johannes- 
1 ZRK (9.61 meg.) during the past 30 days 
This station now shakes the antenna masts every 
ening 1 8:45 to 9:45, and every morning from 
b 7 The first fifteen minutes of the 
evening transmission are always devoted to morning 
eEXETCIst ind the station may be easily identified by 
the neement ‘Johannesburg Calling,”’ 


and by fre- 


IFIED 5 


ed on 


UNIDENT new 


na eT 


inder TGWB) 


and unidentified 
ipproximately 


Sta- 
6.485 meg 


It believed to be located 
in the Dominican Republic, and frequently rings 
chimes, similar to those of NBC, before announce- 

nt 


Mlegints 
CUBA Iwo Cuban stati 


ms have shifted frequen- 
iin t ivoid 


is id interference. COCQ, which only 
recent] ed from 9.72 to 8.83 meg., is now work- 
eg while COCO has lowered its fre- 
quency fr ».01 to 5.96 meg. 
BURMA Hundreds of listeners are now reporting 
ccellent reception from the British station in Ran- 
g Bb Programs of recorded music conclude 
h ly te 7 a.m. daily, and the station closes 
God § the King. Although a frequency 
f supposed to be In use simultaneously 
vith | t the wer frequency Is always con- 
derably weaker 
MISCELLANEOUS Our listeners tell us: 


that 
its call 


I4ABI f Medellin Colombia 
HIJ4DAI 


has changed 


d that HJ7ABD of Bucaramanga has 
hanged ca HI7GAD that VE9CA, the 
Voice e Prairies n 6.03 meg. has changed 

( CFVP, and till broadcasting old-time n 


nusic 


that 
indicates 


p.m, 
wvakia 


an an- 
zechosl Radio 


D 

ne 
| 
| 
| 
| 
| 

h | 


EDWIN I. 
402 S.PEORI 


2. ..% 


Upithmean é C0, INC. 


CHICAGO, U.S. A. 


anh see anaes na ennai Lenn nsiiiiiinn samt iinn 0 
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Address 
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Y i "Q lit With ge ' ‘a : ry ny XA One IDY | 8 @ 
remium Wuaillty Wil out ee Se Pe sige | Transmitter Effie ieney 
“ ° ” « 5 to 6 a.m. daily that VUDS of Delhi, India. i } (Continued from page 44) 
Premium Price nt : Sag re 
7:30 p.m., and that news in English 9° ities} Ga 


P.R. MALLORY & CO. Inc. VUDS is now using directional antenna beamec tests after the initial adjustment for yoy the 
n Nort Americ nd ois being received wit KX mtn otranster wars maisele pon firine : nd 
cellent e during the first f its) trans- the aimplifier. lurther, ne rulditional : i 
MUISSior that the country of Albar has Just Seraai nt was found necesssary after th ine 
con eted) constructior i 1 e otrar tte ‘- efHheiency figure was attained showine rt 


“ =p a a ha . PSE ot Re Aas an \mert t that beenuse of the constant imped i fr 
°a tti on 1 vir aR ie <eg Characteristics of the dummy gnten ‘ 
ex. daily ft 3 to 4 . la th Dy 
Tr amSmi ns new ( iat tation win? the « iD AL is coupling eoSVSTE m could be cic eljus sted Pro 
working S65 eg. during the early ever forgotten eliminating one of thre question met 
& a *e that the new Saturday tran ions ft PHD able factors in the subsequent adjustinens mn 1 
¢ On al« iY mH rs evica i ; 1173 ; 1-4 of the amplifier for improy ed fheieney spit 
oh 7 ne 
p.! } e weakened ¢ sideral . e and are Referring to Figure S let us see Just wh T 
‘ 1 Nit t l ditheulties would be eneountered whey wide 
nea net VPB oof Ceytor t ted lamps for the sane eCXpPeriment, Note 1 2 per! 
D) ny put dennitely en ~ ne for 72 olims it is IM possible to lions. met 
cer employed by HssPJ oot combination of Lamps so that 10 te 50 warts a 
I ua day t <a | VPB oft lsimips would be used with a olimps ny id 
but ra thereabouts. as thre Drinprecdarries OF LeSistaney age. 
We. of course, would tot be aware that th now 
Daviime Europeans eficieney was going to be as poor as 39 for 
e time it \ 1 Europear We would probably choose av 100 watt Jay vi 
eceived the Pic ( t and hope tor an SOC) efheieney wliel wo ut 
t ! dt result dn normal brillianey of the 100. way — 
t latnp providing our impedanee mateh is ay 
Pe ye h. the best Eng tat t I proximately correct, At the aetund o) 
Gsb ) ey dat (is 5 Inst) efllereneny of 3 the output was 
Gs ! (ists e aul ta La t pro ximuitely (P25 003 10) forty warts 
_ Gsb ‘ ( Characteristic curves (Figure S) will sho 
t Pte that forty watts imto nm LOO watt Lamy 1 Isto 
It } ty the cond t 1 sults inoa brillianey of S of the nor runs 
‘ : : . . ah aoresistiamee of TS of the hot resys tri} 
: : : : eal epu vhie tanee or (24 rq 1). 94.5 oli ie 
with Exclusive Paes Keita cas ail While this value is not suttieiently ditt Pe 
r ¢ 1 p ry Tne Prodi thre de> ols desired nid While, ; ( 
. ‘ . iotnatter ¢ taet, tests show that Try predsi Hl youl 
Impregnating Compound Treasure Estland ; miistuateles as great as this om the ten “7 
< < et 4 1 t ’ . Aa 
{ be CUT EEE dA honed eal bn tolerated, it owall dy r 
P _D. SES ‘ °“f I “an a . : noted that as thre fheioney of the: { 5 It 
that Gives Longer Life— miata } I that as the eflicieney of the sunplitier [> 
2 ies : is Ineregsed by the varlous adjustments le 
‘ ! ( ¢ t +1 i. AS a f eae ahs 
‘ F . ° e g. ; Hie AL ; | Ie, Tlie ISTE CT rats WOOP Instead of bette WA" 
Greater Dependability 7 rs | ced Scat ta danas. 4 Baers dence ins 
~ ‘ . aS ue » ‘ ‘ WON AT ; reserwistmpeut al thie coupling device ti gies 
Vs WOXA A ahi rey : naNiintin transfer of energy, NC 
It is false economy to use cheap trans- ‘ iv sce: baed aes soomlatlan tb tie a ta 
mitting condensers In your ri¢—thei Ir t 1 OOO Ohm system. we would probably have serv) 
\ | el i | t Chosen two GO watt Lamps i series for thi ol 
failure can resultindamage toexpensive ep ete ok Caan H a ee eae ee il 
power sup ply equipme nt. Ls ¢ long-life trat I ment 1 ( tHipedsanes of OSd ols (from the ehura 
AY 1] . Trai : . © | ‘ apa ‘ teristic curve tor Sy of TO watts or 1h specl 
allory Transmitting Condensers. for 3 ; ae age 
30 watts enceh lamp has 99°, of the hot resis f th 
depe ‘ndable service—the ‘ycost no more. — tanee or TL olims each) whieh represents 2 | 
seo misStuatedi he other cdireetion fre t ‘5 
30 e ( e , tvVpes are ) 7 ° oMMISTTeH Tn On aan alee lon From { "1 
Both the TN and the TZ tyy 1OM Transmitter desired value. At the initial 10 watt out | 170¢ 
ideal for radio transmitter and hich- (Continued from page 36) | put. whieh actually resulted, 30-Fohms (fron | ger 
power amplifier applications. ‘pctlanas iad Sephelye de apt e tesa ise 
—_—_ ap tits geo, ot the hot resistamee or de 
° . \ tage on the 210 and halves the ias ee Maa } . ; es Isto 
Both condensers are impregnated with voltage on the 210 and halves the bia ohms each) would be the impedance of thy 
xclusive Mallory C wee ' Plug the key into jack No. 1 and key bank under this reduced wattage. our 2 ign 
CNCTIUSIVE - ory OM POUT Is ho a five cathode. Turn oft the speech Witt lamps in st ries parallel! would hav ner 
a wax and is unlike any special or plifier for c. w. work been a better choice but there vou have it: | oo 
ample v7 2 Ess Wit! t bon full of HPLOUS sized lamps, rol 
< oer { . ¥ 2 ‘ Faas \ , pre 
tandard impregnating oil now offered. it will be noted that filament chan Sebicrliten Sleds Friar He sche tarcle 
It positively contains no chlorine, | gyvitches have been inserted for every — fleor limp. a photo electric system. a wat 
either in free or combined form. High stage. which will be found of advan-  1Cr) 9 Ste Til ait Ox lucat 
% - 7 Iti aIeenrTres. | Came] colpbieda at lh lil - 
dielectric constant and unusual heat = tage when testing out any one portion Paw, two sets of curves, a sure-fire coupling ‘ain 
resistance assures that condensers im- — of the set. system for hebaggonss nieohe get s. long wit 
° ‘")) ot: c ho Y 1¢ nNete Hentyv Of tine aha mental Qyindbastles, al 
pregnated with Mallory ( compound Coil data , en ate ee “ eu pane eh that leimaipes mnake ft 
c ‘ration. This is O meter cryst: ees ene ee : Sih rot a Sele 
afford the best power fac tor and ex- Operauion his is for 40 meter crystal dimimy loads. Por aceurate, reliable results nig 
treme ‘ly stable DC resistance. See your and 20 meter doubling. Double again With aomindmaim of time aud mamipulati 1() 
li I ' for | th (i. 4 j fet A in the buffer stage and amplify in the it would seem that a constant impedan weat 
dis yutor now tor both art i f duitaim med and anorf. ammeter constitut rnil 
istribut final. In winding any coils remember mntiy toad and an rf. ammeter cor “4 


, anc ncerse é the answer to the amateums prayers fori it ( 
Mallory Transmitting Condensers. that a turn or two may have to be yf. wattawe indicator 
added o! subtracted from those given - nt 


P.R. MALLORY & cO., Inc. due to circumstances. 50 oe 


( s : ee 
INSSANAT OLS mA - — Phonograph Records | \ 


| 
Cable Address—PELMALLO if . Teste ‘ , . 
Vibrator Tester | Make Good Insulators | « 
(Continued from page 20) fy aeaae 
Use Convenient, high insulating mounting |? 
PR MALLORY G CO inc = ‘ - Z ‘ | 
meter to fluctuate and the reading is panels for 5 meter rigs and other expe 
A L LO R low. By comparing different vibrators mental layouts can be easily made trom } lis) 
APPROVED RADIO it is easy to set up standards of good, — phonograph records. Two records glut oD 
PRES T VODUCTS fair, and bad vibrators. together make a very serviceable and mg 
[The fundamental vibrator tester panel. Records faced on one side only cat | shh 
circuit is reproduced by express per- he glued to give a smooth front pane iit 
mission of P. R. Mallory & Co., Inc., These improvised panels should be at 4 nat 
Indianapolis, Ind,, U. 8. A.-Eb.] temperature of 70 degrees or more 10 re, 


—30— easier drilling and workability. 


mm 


March, | 939 


Pee 
Gadgets 
(Continued from page 32) 


———= 
For ne utralize ition purpose s, cut off 
the B to the being neutralized, 
nd slowly approach the tank coil of 
the stage being neutralized with a two 
rthree turn link. If you get any sort 
freading, the stage is not neutralized. 
proceed With the usual neutralization 
nethod until there is not any reading 
on the meter. The stage will then be 
neutralized perfectly. 
There is great danger 
perimenter will forget to remove the 
meter When he has finished neutraliz- 
nga stage and turn on the high volt- 
we. Naturally this increased rf. 
power will burn out the meter. In or- 
er to remember this, it is best to tie 
the meter to your wrist! Hi! -3() 


stage 


that the ex- 


Emergeney 


(Continued from page 


? | 
Repairs 
26) | 


eee : 
stor strips, and where the resistance 
runs a thousand ohms or better the 
trips impregnated with the India Ink 
ave given entire satisfaction. 
Perhaps just a few words of advice 
vould be appropriate in closing. Meas- 
re the control to be repaired when it 
is removed and taken apart, be sure 
the various coats of the HIGGINS 
VATERPROOF INDIA INK are put 
nevenly with a camel's hair brush. 
Note the manufacturer's technical 
for the control as found in your 
service manuals, for while the value 
vi] not be critical above 15,000 ohms, 
closer one can approach original 
secifications the better the operation 
fthe receiver. The heat for the dry- 
iw process should not go higher than 


170 degrees fahrenheit as there is dan- 
gr the newly applied coating will 
ise blisters on the surface of the re- 
istor strip. Dry the final coat thor- 


ughly before putting the control into 


eration. 30 
Beneh Notes | 
(Continued from page 23) 


rsuit 
Hey Wii het 
nt from an aver 
ehee and 10 


rohe 


adulation ane 
And sa we 
0) 


that paid off well in 
turn pro? 
‘ATION eon 
business 


yt) 


posed of 
Smtek 
salesmanship ana 

sclenee,  NSiall wonder we begun to 
at When the heat of competition —bor 
ved frome other pore i began to 


ability 


requiring 


feSSTOnS 


tdown ono ous! "Phose of us who eould 
It Went out adel got some business 
nigh the rose those who couldimt went 
to sit out the depresstonm in the old 


Ws delientesse li. 


We must continunally find 
vetting burs better w 


Inethods 
apply 


rhew 


avs of 


four experience than shelving ourselves 
Wn item: in the aaventery. AN moving 
play is always more attractive than one 
Ming still. Show a prospeet oa piekup, 
Lhe is politely awed: play it through 
Nidio, aed die Dbeeomes a eustomer. [es 
op the business instinet the feel the 
Heovou have by oa aetive use of vour 
wkand imagination, NSarrw is the intan 
MW quality all old-timers use im solving 
MWhons they meet every day, im every 
fession. Tt is something whieh marks 


Ne ordinary worker from the exceptional 
Gand it cannot be learned from a printed 
sh nor frou pouring over diagrams 
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business over the 


street ! 


Dowt be discouraged if you have a tough 
time getting it—-none of us vet it: without 


speaker grill, facing the 


suffering ; it is acquired only through long [fis microphone was installed in a large 
Use of qualification. equipment, and imag canary cage; the amplifier was laid in the 
Inution., Look about carefully when calls owners oifiee, and the speaker broadeast 
wre too infrequent: work can be ferreted Canary notses to the passers-by, who looked 
out of your territory, whether or not your for the source of sound, and saw the ad 
medghborhood ligis beeome so COMMON p hace The sounds Were pleasant, nnd No one ob- 
to Vour eves that they He longer see obvi OCTETS, 2S they surely would if speech or 
ous possibilities. TP hiawe had business taken musie went out into the street, 
Way from under my nose in my own terri We meet frequently, this competitor and 
tory more than once by some competitor I, to compare notes and to knife eaeh other 
With more imagination than DP lad myself. im: friendiy way. Ilow, LT asked him, did 
Some of the cases are surprising, he manage sueh a contract, in such an un- 
Sites Cash — application Ale told me four pet 
ties errr ee eh tae shop owners gave him the bird before he 
|! : ; p sre re In turn finally gave the birds something to 
strieted against the use of speakers play think about in the fifth prospect's AVIATY. 
Ing into the street, and for that reason Iles no genius, but he las got SUEY 
Save cup the idea of selling amplifiers to and a praetienl imagination and he de- 
SLOre-OWhers, Nevertheless, one of my Com serves -doggone it! ‘plenty of onal Ile 
petitors sold amike job ina pet shop whieh netted more than a week's salary by an in- 


Was painfully close 


Not mnaily that. he 


Stallation. in 


dead 


to mis place of business, 
painted the 


fs 


a neighborhood T thought was 
and that ain't birdseed ! —30-— 


Get this book 


SAVE 


on everything in 


name of his 


SEND COUPON FOR / 
ALLIED'S AREE CATALOG j 


WOW! 


Save Money! Make Money! 
with “er Sound Systems 


shows every- 


—. great 


; thing it radio, — ie " 

' 30 WOKE ti “ of p A. Systems MORE ea t re 
i ‘ aan <t¢ i tror Ss oO , 
watts for your ! ey vst 

MOBILE a contd n standard and deluxe models ees 

} tras yo . mobile vestigate 

Id sund truck 6 aa RN manent, pol ! and mobile. _ be ti "HOW 
dea r 6 volt battery these revolutionary new Sound Systems 

te is 0 watts output nd for ALLIED 1939 Catalog Also 

ts ) Ke put chat Elect C 1 nplifier, Boostel Power 

xcel ae Separate volun SS anTT HET ; plete line of reeord 

els, \ y ri dqoan nely eeyy snare eae he industry! Allied’s Cat- 

pers : rad I lk ui id to bigger and faster profits 

WW te ; spans 


W 
62 NEW SETS | moigaonge 


y lines 
n% Tarmest see G t F ae . 
‘ mee KNIGH TY values! 62 Rad i ions! —newest Hall t * tocters. sh 
5 $6.05 xe tion—— Begin ea Nationa 1 

lia rirlund rrayil | 
Howard, Thord Su | 

ve. G.T.¢ ‘ Rea 

i nt 1 nt 


RADIO BUILDERS HANDBOOK! Tk 


A FACT — ALLIED on . I awe to ses 
; Exducatio ets. 

te t ee rhe aes 1 a 
* Write! AS UNS Na 


ALLIED Radio Corp., 


1-C-9, 
Bost. Chicago, HI 


833 W. Jackson Bivd., 
Send »R Cat 
} i 1 S 
R i ! 
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“It Sells 
tubes for me™ 


| says a service man about 


W tA 
TUBE TESTER! 


COSTS ONLY 


3795 


Stock No. 156-A 


| 

j Counter type RCA Tube 
Tester, Stock No. 156-A, 
net price, $37.95. Also 

\ available in carrying case 


tor portable use as Stock 
No. 156 — net price, 
$39.95 


This great new RCA Tube Tester 
helps you sell tubes! Proof of 
this is seen in the statements 
made by a service man in a 
recent letter to us: 


“As one of the first to receive a 
new RCA Tube Tester I have 
noticed very substantial in- 
creasein my tubesales...without 
the usual sales talk. Every cus- 
tomer is personally interested in 
the true condition of his radio 
tubes and since the average radio 
owner can easily understand the 
action of the RCA Tube Tester. 
he is entirely convinced that his 
tube is either bad or good, as 
the case may be. Actually he 
sells himself new tubes.’ 
Amazingly simple to work, 
the new RCA Tube Tester offers 
a score of outstanding features 
at low cost. Full details from 
your RCA parts distributor. 


Listen to the Magic Key every Sunday, 2 to 
P. M., E. 8. 7., on the NBC Blue Network 


For finer radio performance 


CA Radio Tubes. 


°D 7 Saami 


RCA Manufacturing Co., Inc., Camden, N. J. 
“A Service of Radio Corporation of America 
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Sportsm: ams feceiver 


| 
| (Continued front page 10) 
loop may be added for direction find- 
ing and complete instructions for this 
application will be given in the next 


Rapio News. 
the selector 


issue of 


When switch is turned 


to the long-wave position, the com- 
plete windings of the coils are used. 
When thrown to the broadcast posi- 
tion the top portion only is unused. 
The short-wave position uses the mini- 
mum number of turns and the rest are 


shorted out. 


Trimming of the various bands can 


be done best by using a test oscillator. 
Begin with the short wave portion. 
Set the signal to 3000 ke. and tune the 
receiver to this frequency. Adjust the 


padding condensers across this coil for 
the Maximum signal. Tuning the 
low end of the short wave band will 
be properly tracked when this adjust- 
ment is properly made. The pro- 
followed in aligning the 
other bands. 

All of the 
ng of ', watt 
the limited 
by-pass condensers are 


test” and the 


over 


Same 
cedure is 
resistors used 
and are small enough 
available 


“900 volt 


nave a rat- 
] 
to fit in 


space 


condensers sh 


mica 


be of the small “postage stamp” Va- 
riety to conserve aS MmMuUchn space iS 
possible 

The English and other foreign tube 
manufactures have specialized in the 


midget tubes for some tim 
even 

ror 
from a 
mote places where 
ivailable, the battery 


ceiver is most commonly used. Some 


type 
have 


purpose 


been sold for the 


-—i a 
CelVers 


express operating 


motoreyvcle or wei ab 
lines are 1 


power 


operated re- 


of the more modern folk own a battery 
eliminator, but these users are made 
up of the stay-at-home variety. One 
of tne most common uses for this set 
up here in the woods is on the dog 
team sled. Due to its s1 physical 
size, it is easily carried about and the 
economy afforded through the use of 
the Hivae midgets permit several 


weeks of operation 
The stations have. sched- 


Alaskan 


uled news periods that are looked for- 
ward to by all of the people in these 
parts and so the battery set can be 
used by anyone, no matter where they 
may live 

Many of the American tubes wer 
used in the first versions of this re- 
ceiver in an attempt to find the com- 
bination that would best fit this par- 
ticular purpose. The one outstanding 


feature ol the Hivaecs was the smal 
space required to mount them on the 
Chassis The diameter of t} tube base 
is only and this is quite a bit less 
than the metal tvpe tubes commonly 
used. The length of the tube pins are 
Iso very short In Comparison with the 
others and this permits more parts to 
be used under the base. 

The camper that uses a receiver of 


small battery-operated type should 


consider certain fundamental require- 


ments setting out on trip if 


before 


March, 1939 


optimum use is to be made of hig Yadio 
set. These can be tackled by Seeing 
to the batteries first to make sure tha 
they are in good operating Condition 


If the B batteries show drop of f ty 
WO 


volts for each 45 v. unit, the ‘Y Must bp 
replaced with fresh stock, and like 
wise, if the cells are low fresh One 


should be substituted 

The set will only perform efficiently 
When a antenna ground j; 
used when in service distant from any 
station. The antenna used wil] play 
an important part in this respect and 
in no should the set be expecteg 
to do a good job unless a suitable Sky. 
wire is provided. Hang it as high and 
as long as possible and keep wel] Clear 
any other 
described 


zood and 


case 


of trees or obstacles. The 


loop to be Is also effective 
to several hundred miles. 

A good ground must be used on » 
battery this is the only return 
arth for the signal. Many service. 
men and constructors overlook the im. 
portance of a after they 


set, as 


1o e 


good ground 


install the modern «.ec. receiver, and 
forget that there is) no inducetiy 
ground in the battery set. It is good 
practice to carry a grounding rod t 
which a connection has been clamped 
This rod is driven into the soil. If jee 
or snow covers the location drive sey. 
eral rods into it, or bury a coll of bar 


beneath the 
long 
or iwo. 


30 


COppel wire surtace, The 


rod should | rT: 


| 


least a 


enough to go down 


Loot 


Seal of Ace eptance 


(Continued from page 26) 
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Within Earshot 


(Continued from page 4) 


into its own, and the big 
audience: 
One 


will come 
shorn of then 
? Time will tell. 
The biggies have cer 
the consumer fin 


px Wel 


thing Is sure. 


ainly been giving 
tertainment. It 1 
whether we would ever |} 


Toscanini, or any ot 


a question 
heard 
the operas 


est in en 
ave 


Artur 
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radio mention a few outstanding pro- Canadian Police a aa as 
nto) (to sine Ghek- aeaniiicnid lt tlie iluntiad Limiting Amplifier 
eing ams) were the methods of the chains rer x ° 

8 grams etiotiatie Transmitter Frequencies ee - & 
thar to be altered materially. (Continued from page 15) 
tion »~ = = Canadian Police Transmitters ee a Se 

‘ > \ gacveles SY , ere 4] . aka 
two ¥E hear much that the field of fe CIR Belleville. Ont ve or ap oe should take et 
st be W the serviceman is overcrowded. VOR Balilax.. Nova Scote ee ee a ee See eee 
like. | with over 25,000,000 receivers in the 1.698 CZoF Hamilton, Ont, pase Ses saci eessnatlaat diigon nie Pomc 
_— hands of listeners today, the most op- 1.706 CY4M Moncton, N. B. pecheapealibens enpelnnraegien with these 

(aera ert oar Sie RE VYR = Montreal, P. Q. values may be beneficial although with 
| «mistic figures of 100,000 servicemen _ ,., ier 
= ies timis . 2.310 CY6A Cornwall, Ont, a value of 500,000 ohms for R-3 and 
ntly are not enough to handle the trade. CY6U Brantford, Ont. 0.5 Mfd for C-3 1 1 . 

‘ ¢ ° . ° - are — YIV 
d is | This does not take into consideration 2.318 CYQ = Toronto, Ont : il nett wnt ee 
any | he outside-of-radio work that the av- 2326 (29% = Sherbrooke. P. Q. Se ' 

i. the side si 2.342 CY2J 9 Westmount, P. Q. Now a word in regards to installa- 
Dlay srage serviceman can and does do. No, 3358) G@y6}) Sudbury. Ont : é = 
“mi acree that the field is over mea Ve Acie tion the unit has many advantages but 
and we cannot agree¢ 1a 1e held 1S over- CZ7S°’ ‘St... John’s, -P:-C: al adiweting shauid 1 } : 

Cled rowded. Servicemen — good service- = 2.366 CZ50 Ottawa, Ont ‘ = ee ee See eee 
Sky. | : are still needed 2.390 CGZ — Vancouver. B. C. dummy antenna as improper adjust- 

. men ¢ . ° CIW St. John. N. B 3 ee cAciccics 4 Gn 
and é i elias Perea J ee i. ment can have a severe interference 
and Naturally, the question arises, Cz Verdun, P. O wi ae 
lear “What is a good serviceman?” We CV2G New Westminster, B. C. to others on the air. 

The | terpm such a man who has had the = 2396 VYW Winnipeg, Man. —30/- 
‘tive proper training and experience " 
who has learned the intricacies of his 
mM a profession not only from actual work 9.7~555 METERS 
turn in the field but also from application 
ie to the books. For those, there will al- 
nk ways be a lucrative field. | 
they P  -& & 
i | HE airlines have finally caught up 
LIVE 4 ° ‘ = 
ae with radio as a use for preventing 
i to ships losing themselves. We have it 0 4 & LL ae ed DS 
cs . on good authority that they will install 
eC i . . . 
? direction finders at some of their mid- 

western ground stations. With these 
se\ . A s 
' sets it will be possible to determine 
Jal't . * . . 

Th exactly where any ship in the air is 
i located, and thus the ground crew will 


be able to give instructions should the 
airman become lost. Once again, radio 
is helping out another industry. We 
a freely predict when radio will be the 
leading industry—one on which we 
will depend for almost everything. 
Certainly it was never a thought of 
125 the honorable Herz that his waves 
would some day be the quid pro quo 
of communications, health, safety, en- £°===[2 
tertainment, and even a control. On 
the other hand, neither did he expect 
that it would become the instrument 
of vicious dictators spreading seeds of 
2) | oppression and hate! 


* * * 


{ F late there has been a marked in- 
crease in publicity devoted to the 
radio amateur operator and his equip- AMMARLUND’S NEW “HO-120” is 
mm | ment. However, it has not all been | ; 
i ; good. In Brooklyn, an AP dispatch listener. Never before has so much been offered 
suggested that a loud and earsplitting 
noise heard over the sky of Flatbush 
was the work of amateurs. In Los An- 
geles, the sheriff is said to have stated 
that he wanted the frequencies he used 


ideal for the amateur and short) wave 


Ina moderately priced receiver. This new high 


frequency receiver is designed for peak per- 
1 ; I 


formance on all bands. Because of the special 


manner in which the high frequency circuits 


lor emergency work kept secret “to | have been treated, the gain is uniform through- SPECIAL FEATURES 
Is avoid interference of the hams.” In | out the entire tuning range. This high uniform 


Utah an amateur was credited with a | gain is always usable even in the most crowded Siti ee “ae paca 
part of the Navy wild goose chase bands because of the vartable selectivity crystal tuning. Penman alesse a,” 
after the late Amelia Earhart, when he filter. This filter is applicable to reception of 
Was reported to have heard signals 

= irom her ship down in the Pacific. 
None of this helps the ham. Rather it 
Creates a feeling in the High Places 


Necurate “SS” meter calibrated in 
ay e: Eee ie er eee a 
vorce and music as well as code. eak stations units from | to 9 and up to 40 db. 
can be tuned in clearly without interference by above ‘S-9."" Accurate on all bands. 


selecting the proper band width. Accurately : “te 
* Noise limiter for auto” ignition 


ii that the hams are useless busybodies calibrated dials and 310 degrees band spread ORM and) similar disturbances. 
vg minding everyone's affairs except their greatly simplify tuning. Katreme aid on 10 and 20 meters. 
Ce. own, What the ham should do, is to SITE DT PAO ENR 42 DAD P Teeny 

ne stick to his knitting, and see to it that WRITE DEPT, RN-3 FOR 16-PAGE BOOKLE1 

1s the false and incorrect reports are : 

in- straightened out, and that he gets good HAMMARLUND MFG. CO., INC. 

on D icity 

4 Publicity. en” 424-438 WEST 33rd ST., NEW YORK 


CANADIAN OFFICE: 41 WEST AVE., NO., HAMILTON, ONT. 


as BCNU next month... KAK. 


WITH THE CD LINE OF 


Ey og 
RADIO 


INTERFERENCE FILTERS 


@ REG US PAT OFF 


6 Ny 
FiRTeR 
gow 
Copesities 
or thes 
ge tee war, 
vont 
ett “ 


ane 


- 1 new profit opportunity for you! 
I PT ; 


Every modern home can use C-D QUIETONE 
RADIO INTERFERENCE FILTERS. Every 
service call will hold additional business for you 


Filters 


when you demonstrate Quietone 


(-D offers this line of practical, efficient de 


scientifically designed to | eliminate 


vices, 
radio and. electrical disturbances. Wherever 
ther : Washing machine. refrigerator, ol 
burner, electric shaver or appliance in the home 


side power lines to interfere with radto 


rou 
‘ception, theres need for Quietone. And 

there's a Quietone unit desizned to meet every 
ed Palk Quietone to your customer 


Show it—sell it. 


Investigate the money-making possibilities ol 


these tine ttems bearing the twenty-nine year 

ld C-D seal of quality. Ask your local C-D 
bber about Quietones or write for complete 
information. Designed in attractive colors to 
match room interior fetail prices from 
filty cents up 


fet now! Start cashing in on this money- 
maker. Use coupon below for free descrip- 


tive literature. 


CORNELL-DUBILIER ELECTRIC 
CORPORATION 


1618 Hamilton Blivd., So. Plainfield, N. J. 


So a a es 
CORNELL-DUBILIER ELECTRIC CORP. ‘ 
1018 Hamilton Blvd., So. Plainfield, N. J. , 
Please rush descriptive Quietone literature im- 
mediately. i 

Hl 
Se eT TTT eT eT TT £ 
PN iL CES RE ENSEERE FREAD SE CNSAR CSREES 4 
z 
a: chistebasceshoenes cee eo icusseaees ‘ 
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Book Review | 
(Continued from page 30) | 

The new HAMMARLUND CATALOG FOR 
1939 is now available and copies may 
be obtained by writing direct to Hlam- 
mariund Manufacturing Company, 
Inc., at 424 W. 33rd Street, New York, 
N. Y. 

An interesting little booklet has re- 
cently been brought to our attention 
which bears the title of “How To HUNT 
A Jos,” by C. R. Rasmussen. It is pub- 
lished by the Extra-Curricular Pub- 
lishing Company, of Keokuk, Iowa, 
and copies may be obtained for 25c. 
Although written primarily for the 
High School student, it deals with the 
requirements of the average layman 
in finding and holding a job, even a 
radio job. 


THE Rapio DicTioNary by Leonard 
Lewis which is published by The Dahls 
of Stamford, Connecticut, deals with 
the terminology and jargon of broad- 
casting and also contains a complete 
listing of broadcasting stations. The 
contents include a chapter on the dic- 
tionary of terms, studio language with 
message and gesture, directory of 
broadeasting stations in the United 
States and Canada. The price of the 
booklet is 50ec and may be obtained by 
writing to the publisher at Haviland 
Road, Stamford, Conn. 


The National Union Radio Corpora- 
tion, of 57 State Street, Newark, N. J., 
has published a Rapto Foto Loc. This 
booklet contains the complete listing 
of stations in the United States 
gether with a generous supply of pho- 
tographs showing all of the favorite 
Zadio. Also is listed a tele- 
vision broadcast station list. 


10- 


artists of 


The 


Se) Ce. 


Ws stinghouse Technical Press 
East Pittsburgh, Pa., 
compiled a large GENERAL CATALOG. It 
publish- 


have 


is interesting to note that the 


ing required 26,000 man-hours of 
work, a ribbon of paper 11,000,000 feet 
long, to print the 82,000 copies. The 
catalogue contains over twelve hun- 
dred pages. A copy has been placed 
within the Time Capsule at the New 
York World’s Fair Grounds. 

United Transforme? Corp. of 72 


Spring St., New York, have a new cata- 


logue of TRANSFORMER COMPONENTS, 


bulletin PS-403, and copies may be 
had by writing to UTC. 
The Beck School for Radio, 1208 


Second Ave. South, Minneapolis, Minn., 
a booklet describing various 

Zadio Announcing that will 
infor- 
this 


publishes 
courses In 
be of 
mation on a 
branch of radio. 


to those seeking 


devoted to 


interest 


school 


Kenyon Transformer Company, Inc., 
840 Barry St., New York, announce a 
KENYON REPLACEMENT CATALOGUE. 


new 

A copy of this new release R-3 may 
be had by sending a postcard to any 
Kenyon jobber or diret from their 
home offices. 30 


cr 
2U—G6GOMC Receiver 
(Continued from page 22) 

Stata Re ae 
by the vibrator and ILS associate; 
transformer, Filtering will be neces. 
sary to eliminate vibrator “HASH 
which might : 
high frequencies used. 

Tuning 

The two 140 mmfd. variable condepg. 
ers are used to locate the band to be 
covered and once they are set will po 
require any re-adjustment for full coy. 
erage on any one band. The 10-mete 
band may be covered by single djs 
control of the band-spread Condensey 
and the 5-meter band is covered at the 
low capacity part of the condensers. It 
would be worthwhile to provide smajj 
dial plates for the two bandsetting cop. 
densers so that more accurate settings 
could be made. “ 

The receiver is lined up in the fo). 
lowing manner: A signal generator is 
best for precise adjustment. Remoy 
the grid lead from the 6K8.  Connec: 
the signal generator lead to the tub 
cap and adjust the trimmers on the jf 
transformers to maximum signal out. 
put. The frequency of 4.3 me. being 
used. After the i.f.’s are proper) 
tuned, the generators output is cop. 
nected to the antenna binding post and 
the grid connection restored. The os. 
cillator bandsetting condenser will }y 
at approximately 115 on a 0-18 

The antenna condense: 
about 91 on a 


be bothersome at thes 


set 
degree scale. 
will be at 
scale. 

These setting will be close enoug! 
for initial adjustments for the 10-mete 
band. The band-setting condensers ar 


Simila 


} 


set as follows for operation on the 5- | 


meter band: Oscillator condenser ai 
45 and antenna condenser at 46. For 
the 7.5 meter police band the settings 
will approximately halfway be- 
tween these two points. Once the 
proper settings have been determined 
they may be logged or a mark mad 
on the dial scale for reference. 

The tone control is helpful in reduc: 
ing tube and other noises. Automati 
volume control is provided for in th 
design and its worth is appreciated 
when one is operating mobile or when 
receiving a fading type of signal. 

The constructor of this little receiver 
may easily duplicate its fine perform: 
ance by using good parts and keeping 
the values to the stated in the 
article. The one important caution Is 
to use a good antenna, as poor results 
are often traced to poor match be- 
tween receiver and = antenna. — The 
writer has copied phone stations from 
Africa, Ireland, England, Belgium ané 
many other countries with 
speaker volume and all were amateul 
phone stations. Five-meter signals at 
copied with good stability and volum 


NEW ANTENNA 


VY new aerial which goes up without at 


be 


ones 


good 


poles, supports, or guys is beme off 
by the Ward Products Co., 1501 Euc 
\ve, Cleveland, Ohio. The new aer 
mist nade of nickel plated, supe 

It tubing, tor ectional, 12 ft. hig 


t 
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A DB Dd. 
| | Farm Power Packs | | THE MODEL T-70 
JYontinued from page 31) 
| | (C re ee A COMBINATION 
— ‘ficulties that are very hard to e limi- AUDIO AND RADIO 
lated ' nate. One of the difficulties is the FREQUENCY 
CCEs. elimination of the hum in the dual SIGNAL 
\SH" | ver supply. This hum is due to 
vad pov 
these common coupling in the power supply GENERATOR 
a for — of this type it is WITH ALL PUSH 
; , se > same power sup- | 
advisable to ust 1e sa | 
dens. ply as used in the second group, elimi- BUTTON CONTROL 
4 be , nating the v ibrator section which sup- PLUS 9 IMPORTANT 
Not xs the “B’” power to the radio en- 
plies ; fa) 
Coy. tirely. This may easily be done in FIXED FREQUENCY 
never most farm radio sets in a few minutes. PUSH BUTTONS: 
dial | One thing must be borne in mind when 
: ne thing . 
Nsey a farm set has been converted from 175 K.C., 262.5 K.C., 
t the | batteries to a.c., and that is the pres- 456 K.C., 460 K.C., 
S. It | al aa small percentage of ripple 
nce of a small pe ay pple. 
mal] } calle accustomed to a.c. radios will Pha 465 K.C., 600 K.C., 
Con. tolerate this slight ripple, but people CO ee a oe 1000 KC... 1400 K.C., 
tings used to battery sets will have to get and 1600 K.C. 
» fol accustomed to this ripple. . 5 A real triumph in radio engineering, this newly designed instrument is actually a combination of 
Ol. | When changing a farm radio from two complete instruments in one. 
wd NS batteries to an a.c. operated one, it is FIRST od onan ee ue wo a. peeperemy Sinasl Generator with the nine most important spot 
Ve ° J . ‘ 17 
ts advisable to short out the battery SECOND A —, ae a variable audio frequency Signal Generator. la 5 eveles to 10,000 
Inect witch cycles, divi nt e bands, with band switehing by the PUSH BUTTON ME: THOD. 
Ss . 
tub, 39H SPECIFICATIONS 
le Li sR Seas as aeaee ee ee 1. Works on 90 to 130 Volts A.C. or D.C. (any frequency 2. Generate radio and intermediate frequencies, 
out ‘fis | 100 KE to 60 MC in five bands lected by push button Wwitehin AcCUra oe calibrated on a inch oblong 
Ul . e e i a Crowe vernier dial Accuracy, ¥% of 1% on LI bands, 1 on broadeast and short Waves. ¢ i following 9 
eing | COmnRRneemnneesat seas Receiver | et Kuiencion axdilatle hy pick butte courol: ¥75 Ke, M25 KC, 6 Ke, - 160 KC, 465 KE, 600 KC, 1000 
Cing ‘ Bs Ye) Ke, 1400 KOE and 1600) Ke 4. The volume ontrol, or attenuator, works well on all b ands . Which attests to the 
Der] (Continued from page 28) ery low order of leakage. The shield) cabinet, special filters and other precautions keep this leakage, ordi 
a | naril 1 nuisance, to avery low nd unobjectionable level. 5. Generates audio frequen ies from 5 cycles to 
COn- aa = 10, " in tive bands, selected by ish button switching, accurately calibrated : m ete hed: ide 1. The —— 
oo z . 5 rviceable as modulation on all fF. and Rob. bam and may also be taken out independently 3 
t and | do. Red wire from the middle foes od in “he autiful me “ army gtey crystalline finished « Binekttron panel is of etched trosted g i ey aluminum. 
C OS- section to the B+ terminal of Model T-70 Signal Generator, complete with tube s, test leads and instructions, Size 131%” x $4 G9 40 
I] be ) the output filter electrolytic 1144". Shipping weight IS pounds. Our net prices... .cceecceeeece eee ceeeceeeaereeeceees — 
)-18 condenser. Test Equipment Co. of America 
nse} 6. Twisted pair black leads 139 Cedar St., Dept. RN., New York, N. Y. 
nilar to the nrs. 7 and 2 terminals of 
the nearest 6\ 6 socket. | Your Bliley dealer 
ough Install the dial. End supports are | will tell you how to } 
ete first tightened, then the screws holding 5 ME] FR build a simple, 
it % ee ft ‘ ti ns po highly efficient 5 meter 
S alt the tuning-sha yracKe lgntene¢ O crystal controlled trans- 
2 Je he bracke he . MS ee CRYSTAL mitter. Bliley Electric | 
le}. | clamp that bracket to the r.f. assem CONTROL Co.. Erie, Pa | 
r at bly sub-chassis. Making sure that PE day wt i 
+ . ‘oc . . . WRITE Fe R BIG NEW CATALOG 
For ) there is no stiffness or binding in the OS ° ; 
ings bearings of the tuning condenser (the HF 2-10 METER CRYSTAL SURSTEIN-APPLEBEE C0. 
be | dial pointer and condenser should (012-14 McGee St. » Kenses Site ie, 
the move with a sort of free-wheeling mo- = 
ined | mentum across the scale as the con- 
nad trol knob is given a twist or spin), Antenna Changeover 
tighten the hub set screw against the 
due. | condenser shaft, checking for pointer x E L AY S 
atic | ~=reading at the low frequency scale- 
the | limit marker (condenser plates at 
ated } maximum mesh). On the band-spread You need one of these relays to 
then | = scale the reading will be zero for 
; in eae , change automatically from send- 
} maximum capacity in the condenser’s 
‘iver spreader section. ing to receiving. You will find 
orm: | is 2 : -ersadi ’ ; . 
sc Alignment and Operation these relays described in circular 
ping The measured B+ voltage should 
the | read 240v to ground at 115 ma. with 507B. Send for a copy. 
mM Is a speaker field of 1,000 ohms in use. 
tc . . . 
ul It is not definitely necessary to use a WARDLEONARD 
_be- field of this precise resistance. Any- 
The thing between 800 and 1,250 ohms will PROTECTIVE MAGNETIC RELAYS 
rom ne satisfactory ss RSS SSSR TST SSSSSSS SSS S SERRATE S HASTA SSS S SSS S SSS S SESSA SSS RSE ESRRE SSH S ESSE HSSHHRS CE SRESSERE REE eeee 
and af c ae r+ ahio » y . Y x SW ala bi ‘ 1 
at a. ype cba aes domain WARD LEONARD ELECTRIC CO. 
3000 | 06 ke. anc 1en precisely to crysta ie : : aoa "ase 
HY h. pe y d Pe >» 
teu’) frequency. The crystal may be used 17 South Street, Mount Vernon, N. Y. | 
alt j yy rns Tal) © j y "Ire } F . . 
in an exter nal osc¢ illating circuit for Picise send ame Bulledinss0cke : 
ime. } the preliminary adjustment, but it is | 
| not suggested that the effected align- | PRIN alia: la rat case 4a es aG es SUA. Sse) lances Sore ends ena Aor ahah vane eccccccces eccccoccces eoeeecee ' 
ment be considered permanent, as few | : | 
=e i IE casa: 50 eee aap aiwiwiaiiarbnal eee leave ayaa. 6 awl’ Cerri errr ee te ee Teer eer ee a i 
Crystals oscillate at the exact fre- 
ie quency at which they work as series | ORE) nt 1 a ee ated seeielsiaisedelck ean eimaines Wesahenrcretie s ‘ 
a Tesonators. It’s much better practice | a , i 
Ura . ° . NMR Na eg cra Actor ar dad oe Ate cao al area ala meee Oak alla) Orel Rah aaal ae ate Oe ater e ela lola lale hile woe 
we to do the peaking with the crystal in | “s est ae ] 
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its proper place, tuning in a signal for 
a sharp ringing or chirping response 
in the speaker, or swinging a modu- 
lated signal from an oscillator back 
and forth between, say, 450 and 460 ke. 
until crystal frequency is indicated by 
the characteristic and—remember 
extremely sharp and sometimes hard- 
to-find “chirp,” then re-aligning the 
overall channel to this frequency by 
means of the i.f. trimmer condensers 
and the filter unit inductance regula- 
tors. 

As for the r.f. circuits, these should 
not be aligned unless or until a very 
accurate signal generator is available. 
The receiver will very probably work 
well enough once the i.f. chan- 
nel is itself properly peaked. If you 
do re-trim them, connect the D and G 
input posts together and then to the 
service oscillator’s “low’’ output post, 
then the A post to the “high” terminal 
through a dummy antenna” which 
should be a 200 mmfd. fixed condenser 
for the broadeast band alignment and 


"25 45° 


a 400 ohm resistor for alignment on 
all other bands. 

In adjusting the BFO circuit, set 
the screw trimmer in the shield can 


for zero-beat, first adjusting the front- 
panel pitch control to approximatels 
mid-setting. Maximum pitch variation 
will then be allowed for. As for the 
noise circuit, the adjustment is effected 
by trimming up the noise i.f. trans- 
former against a signal of R5 to R8& 
level, first advancing the noise control 
until the level indication 
slightly, then seeking as sharp a peak 
as possible through repeated adjust- 
ment for maximum signal decrease 
backing off on the manual control each 
time to keep the circuit effect at mini- 
mum (in other words, maximum at- 
tenuation with trimming and minimum 
attenuation with control). R 
Meter checking involves first the turn- 
ing of the zero adjuster for extreme 
right-hand-line needle _ positioning 
(with the a.c. switch on the tone con- 
trol in “off position), then, with the 
set turned on, the AVC on, the r.f. gain 
control wide open, and the antenna 
and ground posts shorted, the adjust- 
ment of the cathode circuit rheostat 
on the chassis until the needle coin- 
cides with the extreme left hand line. 
In operating the receiver, use the 
left hand large knob for band-spread, 
the right hand for band-set tuning, the 
others, of for general circuit 
adjustments suitable to general 
ceiving conditions and the character 
of the signals being received. Remem- 
ber, by the way, that the noise limiter 
is not particularly effective in attenu- 
ating other than sharp noise peaks of 
the ignition-interference variety above 
signal level in intensity. 30 


decreases 


bias 


course, 


re- 


W. UU. Sends 96 Msgs. 

: | YESTERN UNION CO. announces 

that it can 96 tele- 
grams over one wire at the same time. 
They do it with music. By using a mu- 
sical tvpe of carrier and 
spacing the notes 300 cycles apart they 
are able to accomplish this extraordi- 
nary feat. 


now send 


note aS a 
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Universal Tester 
(Continued from page 37) 


mfd, .001 mfd, .01 mfd, .1 mfd as Stand. 
ards for smaller units and can get 3 
readings on many values. If the cop. 
denser is shorted or open then th 
bridge will indicate and register jn th 
magic eye. 

Widest angle of magic eye shadoy 
indicates balance when testing fo) 
ohms, capacity, transformer ratio 01 
matching of units by use of external 
standard. 

Condenser capacities are tested as 
follows: Using .001 mfd. standard, wo 
set .001 on seale of bridge and if ba}. 
ance shows .0005 we know that the 
condenser measured is .0005 mfd or 1 
of standard. This line, if followed oy. 
ward to ohms scale, shows 1,000 ohms 
{twice the a.c. resistance to standard). 

Now if we are testing electrolytic 
units, put wet units in position they 
normally occupy and set standard on 
2 mfd power factor knob at zero pf 
and then balance bridge to widest shad- 
ow, then adjust power factor rheostat 
to widest shadow possible. Read ca- 
pacity on bridge scale and power fae. 
tor on p.f. scale. Shorted or open units 
will balance one side or other. If 
power factor shows above 10%, we can 
figure that the condenser has series 
resistance. 

Now to measure leakage, we can 
shunt the meter and use test leads to 
measure condenser current 
opening shunt if leakage is small or 
as condenser becomes charged. The 
voltage rating of condensers should 
not be exceeded. The meter should be 
a 1 ma. meter used as a voltmeter or 
condenser current meter; or 15 ma. or 
less per mfd for good condensers. 

Using the test leads on No. 0 and 
No. 1 and observing polarity, we can 
measure approximate leakage of low 
voltage condensers. Also, if capacity 
reading is too high for rated value, it 
will indicate a doubtful or bad condi- 
tion, except in case of new units that 
almost always test slightly above. An 
8 mfd condenser may test 10 mfd 
These are okay, but if an old unit tests 
12 to 16 mfd for an 8 mfd unit, well 
that’s bad. If it then it’s 
dried out or has power 
factor. 

Using 0 and 2 we have an a.c. volt- 
meter using magic eye as_ indicator 
and is sensitive to approximate 1/15th 
volt a.c. Useful as output meter, sig- 
nal meter, hum level indicator, ete. It 


leakage 


tests less, 


worn out, or 


may be calibrated from a.c. voltages 
in a tube checker (fil. circuit, also, 
110 v. a.c.). It shows efficiency of vari- 
ous filter condensers, and associated 
ripple and will detect changes not no- 
ticed by the ear when the shadow 
narrows. 

Using 0 and 3 for test leads, we 
have a d.c. vacuum tube voltmeter, 


sensitive from fractional voltage to ap- 
proximate 8 volts. Tied in on AV( 
line to grid return of controlled tube 
we have a magic eye tuning indicator, 


eee 
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eful for balancing a radio receiver $12.93, I noticed with great satisfac- | 
S " , ° * . , —T 
local stations. This can be used to tion that I had filled every column on 
i) - Pr 4é ° . +6 
jemonstrate the usefulness of ‘magic the first page, and had at the same LE A R a] C Oo D & 
=) 4 ve for tuning. It also checks up time broken down the total into divi- ' 
i. \ AVC circuit. sions which prote ected Salutary = Ss the RIGHT Way! 
\- f € _ ne x rele . ie : Y "san aoe . wor wp « 7 
- Using 0 and 3; we can ¢ he c k condi é ne cece against ry oe ntua Ity Don't waste time trying 
ie tion of “C” bias cells, which cannot be — until August, 1942. to learn code by yourself! 
“ measured on an ordinary voltmeter. A crash from the next room inter- operating 
oY, as - ° - . ieke and 
" check with or against an ordinary rupted me. [I ran to the machine. the Candler m ethod. 
ae qashlight cell battery. The “C” cell Bishop was there, swearing, and trying oe ee a 
<hows less voltage than a 1% v. dry to pull the pickup arm out by the ke a 
“ | cell roots. On the floor was a pile of broken More Progress BOOK AFACTS 
y . ‘ - weeks time ha 0 i foe (ode Student Amoteurs on’) 
of Those who would like to use meter records. When he saw me, he slowly wih ia oF ee Pedic Operctars 
0} a _ rari . 47 ¢ ‘ oracna > tattle P .< “ms neue rected yractice You 
nal test of condensers on various voltages grasped the tails of his formal] coat in aie inn Consetoty 
c - 5 —_AVvIer *e ft . 7 ee ‘ ae ‘ ¢ , aS rle } ness, With the Candler method, reading let 
can use a heavier transformer and a each h ind, and, with a single motion, Se eee ot ee oe 
heavy duty tapped bleeder plus a se- tore it up the back. I sensed some- read whole words without strain or effort just 
ac d « i . ° . 5 OU read rint, and acquire the ability to 
hs | lector switch or jacks to bring out de- thing amiss. copy behind ihe the skilled. operators on the 
wi sired voltage, all on panel 9” x 14”. “Where were you?” he yelled. “We et eed ee ee oe ee 
the | 30): paid $200 dollars for the machine, and ee ae ee eas ce 
at the first time we get down to the fif- : ' 
a aa ee | teenth reeord, what happens? Why CANDLER SYSTEM CO. 
i . +s . “ee Ke appa. PytYs j ’ , soto ; ae Dept. N-3, Box 331, Asheville, No. Carolina 
nie Serviceman’s Experiences didn’t you listen to the music, as I ah adn: Ss SA. Goan tenis 
“d) (Continued from page 18) | asked you to? Kingsway, London W.C.2. 
tic “It was in order when I began my 
y UC fn — . ee een . 9 ° 
accounting I explained. ees 
hey | ide, and I want to start using the it 
. outside, and 1 want to start using Une “The thirteenth record I counted FALTORY 4 
on ent 1% *c aftor %~ »~DeENSive <- ‘ 
pi | ook this afternoon. It’s expe nsIvC, — them-- was a lovely rendition of Bells T SALE ya 
ad. | though. Do io think paper-work is of St, Mury’s.” he said, in a voice that SAVE NEWS 
dQ- F iy 3 ‘ ry 
ee worth while ? : was unusually baleful, even for an un- roagO% | >) 
tat} “Worth while?” he smiled. ‘Why wT =4 
pm Worth 2+ 6 Me SI . *> dertaker. ‘The fourteenth, when ev- a 
d- + . > « ‘ . ¢ ? : . : 
‘ac man—I just left a job es erything was still peaceful, was the 
ale ’ y* . ? g ST -¢ e Pi 
dis that couldn't exist without pape1 beautiful Rock of Ages. And then ia 
if | work! a hoe he removed his wing collar without iT 
rine “What. company?” I asked, feeling unbuttoning it-—“then came the fif- th 
is greatly encouraged. : e teenth: Tiger Rag!” T cae | ae 
‘The Whistling Waterbowl Corpo- He extended his arms and_=ap- PUT THIS NEW 
| tation." proached me as if I were a customer 147 b WIDE 
can |} ueyaye - ’ asin , a sil <a aisha lia gt te = UDE wine 
+A Sold!” I said, knowing my money J] have not seen him since. The next new 14-tube world- CHASSIS IN YOUR CABINET 
would be well-spent. I I read - the disr od re a wide Midwest chassis in eee keene 
ent ; sol day read of the disrupted requiem your cabinet and get @ 
or I was a little late on the job, ant in the Heathstead Hue & Cry. They | exciting world - wide _recep- ney 95 
The Bishop himself was waiting for me at reported that Bishop faced 30 law- So. ae 
wuld the chapel door. . : suits, following the only musical atroc- to suit every COMPLETE 
he | “Hurry,” he pleaded. “A very im- _ jty on record purse...6-tube 
be | 6 sh ee : record. ne to 17-tube, 5- PCR WUnE aia 
pe portant burial ee re ge Starts In My $7.50 ledger is in Bishop's base- band models. 
of about twenty minutes, - you must ment, where it can rest in peace, for Prices start aan $10.95. 
be finished before then!” all I care. I have lost interest in ac- $40 TRADE-IN ALLOWANCE 
a 1 Bishop’s is not a large outfit, taking counting, for as Al says the only . . . on the beautiful 17-tube, 5-band 
ine care of only the local send-offs. They  jpyportant paper-work j Of ST ts Model “D” shown on left. 
can . id ny iT ; i pooniaas cael : npc an } al er- patel In our USINE SS TERMS Money -back guarantee. Write 
a ee ee eee See ee is the collection of Federal engraving. for new FREE 1939 catalog 
: bught the changer to supply slow MIDWEST RADIO CORPORATION 
city | ; Se —30- Dept. 11-JJ Cincinnati, Ohio 
, | organ music as a low ceremonial back- ___ 
bat ae es 
a } ground. The amplifier was rated at 
ndi- sf F 
fifteen watts, but--as the noise level 0 PRECISION 00 TUBE d SET TESTER! 
that : ; 
ina funeral parlor is very low, the wh 4 900A an = 
An : . oe aie 
7 speaker--behind a settee—-was run at - . . 
nfd } * rica ie aie , Your National Union Jobber Will 
ests | “ay, ane Paaagaiey a ae Give You One If You Buy 34 .N.U. 
vell he machine and amplifier were in Tubes and or Condensers per Month 
ne" | the basement. The changer mechan- TESTS NEW L 
Its ism was working, but someone had OCTAL and 
ew 5 
Wer | evidently tried to wind it up with the SING LE ENDED TUBES 
| volume control knob, as it had been In the model 900A, Precision has made for you a most 
‘olt- twisted so far the contact arm was complete modern push button operated dynamic mutual 
ator | broke 3 - RAR oe. ake cen a ‘ conductance tube tester combined with a 25 multi-range 
ator \ —_ n. I got a similar replacement AC and DC volt-ohm-decible-milliammeter plus a ten 
[5th rom the truck, and had started a pile ampere range for complete point to point set analysis. 
sig- of 15 ten-inch records just as the first This grand instrument also tests ballast units, gas rectifier 


tubes and magic eye tubes. It’s the kind of a scientific 
device you need to handle more work make more profits. 
Go to your National Union jobber, ask him to let you read 


It ofthe mourners arrived. Bishop heard 
the music, and ran half-way down- 


il tairs t t} es si bl the complete specification of this set-tube tester. 
i Stairs to cue me on the volume adjust- ‘ : 
Iso, eit ne HERE’S HOW YOU GET ONE! 
arl- ete | 2 oe Your National Union jobber will give you one of these fine new Precision model 900A Tube 
ited This is a ave ry important affair Testers if you will contract with him to purchase 25 National Union tubes and or electrolytic 
~ | can ve oe i “e le . condensers now, 34 each month for twenty-two months and 27 in the twenty-fourth month 
no- oy you stand by the apparatus until which concludes your two year contract. You place a small deposit when you sign the con- 
; Is over?” he asked. tract and get it back as a merchandise credit as soon as the total number of tube and or 
dow “Sure.” I said. “I have some ac- condenser points have been earned. Why not get one right away, see your jobber, sign up 
: i ie : ’ $ : : and the instrument is shipped to you immediately you have full use of it all during the 
Counting to do, anyway. Go back and time you are fulfilling your purchasing agreement. If you don’t know who your nearest N. U. 
ve pg a <> > i P . . < Vee eee ee ee ees eee ee ee ee 
V fNjoy vourself. I took my ledger into jobber is, send —— today “GAUtGuad, GanGe BAO COMP 
‘ter, ie next room, where there was a long Come on! ) NEWARK, NEW JERSEY 
) ap- able, and began to compute the Build Customer Who is my nearest N. U. Jobber? 
VC | Charges for eee : d Confidence 
| = ses LOI the work under my new with PNB o oiese oie Fee ca. s se sine oad wtinviaicie ieee 
ube | System. | w 
ere || NATIONAL UNION | 
tor, It Was very intriguing, this cost PIOUS. 5 <s50\e'eaeee EC ERE PE ee Ee Oe rr Pee 


TUBES and CONDENSERS ! 


accounting. After totaling the call at City 
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nO YOU KYOW? 


- What 


power output 
you are actually getting 
from your rig and_ its 
various stages? 


. What happens to 
power output and power 
input when the load is 
overcoupled or mis- 
matched ? 


- How much mismatch 


sts between the trans- 
mission line and an- 
tenna? 


--- How much actual 
power is delivered at the 


end of the tramsmission 
line? 
Whether modulation 
Determine pres and is ’ producing the required 
many additional facts increase in power into 
about your rig and the antenna for 100° 
improve its efficiency modulation? 
by using the new 
Model D-100 .How much of the 
power output of the 
final is absorbed in the 


transmission line through 
the presence of standing 


OHMITE ::: 
DUMMY ANTENNA 


This new Dummy Antenna Resistor is a unique 
non-inductive, non-capacitive unit, in a glass bulb 
with a standard four prong steatite tube base. *® 
Has practically constant resistance up to and even 
beyond 15 megacycles. Transmitter power is eas- 


ily determined from R.F. Ammeter reading. * 
Available in 73 ohm, 600 ohm, and other resist- 
ance values, to match concentric, twisted pair and 
open wire lines. * Rated at 100 watts. * Avoids 


creating interference during periods of tuning-up 
and adjustment. 


List Price 


YOUR RIG 
111 


10 GOOD WAYS TO IMPROVE 
SEND TODAY FOR FREE BULLETIN 


OHMITE MANUFACTURING COMPANY 
4855 Flournoy Street, Chicago, Illinois, U.S.A. 


Bulletin 111 


my rig. 


Send me Free Dummy Antenna 


telling about 10 ways to improve 
PP. -6sse ech Ss esis bale bbb se ee ew 615 2 %.5.5 © 


RN so 
Call 


OHMITE 


CEPT Ty 


Letters 


RHEOSTATS RESISTORS TAP SWITCHES 


LEARN CODE 


A—~ __ the way you'll be using it 
by SOUND 


The best way to 
read eode is bs a 
tn onde Tt} 1 nat 
wa t ir t i 
‘ S v oh r 
you Whos i 
per b i 
With > W \ 
inlect Mini r J 
plex Code Teaching ne t learn code the 
ir al, i- VoLy (on y r ! 
‘ produ ecords your sending i 
sib its ~ hen SENDS BACK 
<ir Phot 


TELEPLEX CO._67-68 PARK PLACE _-NEW YORK 
In Canada, Write 


Canadian Electronic Inst., Toronto, Ont. 
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RADIO PHYSICS 
, al > | 
COURSE 
(Continued from last month) 
If a stream of electrons, in other 
words an electric current, made to 
oscillate or flow back and forth in this 
circuit, radiation of quanta into space 
takes place at the same frequency as 
that of the electric current employed. 
If the frequency of the current lies be- 


or 


is 


tween about 10 ke. and 300,000 ke. per 
second, the radiations produced will 
exhibit all the properties which we 
associate with the so-called radio 
waves. One of the most important of 
these is that these radiations will 
travel over long distances through 


space without excessive diminution in 


strength, so they may be used for the 
transmission of messages. 

The frequencies found useful for 
radio transmission are far below those 


Which our eyes or skin respond to di- 
rectly, therefore we are compelled to 
construct artificial receiving instru- 
ments. When radio rays strike a re- 
ceiving antenna or loop of metal they 
induce an e.m.f. in it and this 
a minute electric current to flow back 
and forth in the wire at the same fre- 
quency at which the energy has radi- 
ated. This minute electric current 
can be greatly strengthened by tuning 
the receiving circuits to electrical reso- 
nance at the frequency of the induced 
e.m.f. or current, and may be further 
amplified thousands or even millions 
of times and then converted into sound 


causes 


by the radio receiver. 
Naturally the actual amount. of 
energy picked up by a receiving an- 


tenna is extremely small. It has been 
estimated that the amount energy 
picked up by an average receiving an- 


tenna, coming from 


ol 


a broadcasting sta- 


tion 2,000 miles away, if made continu- 
ous day and night for thirty years, 
would about equal the energy ex- 
pended by a common house fly in 
climbing up a wall a distance of one 
inch. The e.m.f. induced in an aver- 
age receiving antenna by the radia- 
tions from a nearby’ broadcasting 
station of average power, is in the 
neighborhood of microvolts (.00005 
volts). Many modern radio receivers 
will produce a standard output of 50 
milliwatts of power when as low as 5 


microvolts is induced in the receiving 
antenna system of average dimensions 
connected to them (say 4 meters high 
and about 60 feet long). 

This conception of the electromag- 
netic radiations employed in radio 
work, while still incomplete in many 
details, is probably far nearer to the 
actual facts than the older theory of 
a simple wave-motion in a hypothet- 
ical substance called the “ether. of 
space,” the actual existence of which 
has never been directly proved, while 
recent experiments seem strongly to 


indicate that it does not exist. 


We do not know everything there is 
to know about r.f. radiations. 
(To be continued) 
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Simplified Rotary Beam 
(Continued from page 12) 


changing the diameter ratios of the 
mast tubes so that the mast will have 
the same impedance as the antenna 
and then couple the system through a 
coil at the base of the mast to the 
transmission line running to the trans- 
mitter. 

It is a question which method is the 
most desirable, but in either case it 
was found that careful adjustment at 
the coil had to be made to get the 


‘Public Address and proper match. In most cases the 


method to be decided upon will depend 


Replacement Speakers upon the location and the ease of mak- 


ing the adjustments. 
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O HEORD -_TARTAK: wa measul ements. Much smaller size tub- 
wae 
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Adaption for 14 me. Operation 

The type of mast construction can 
be readily adapted for 14 mc. opera- 
tion, but of course the necessity for . 
greater distances between the ele- Tops in Economy and Performance! 
ments, if all three elements were used, 
would require a much stronger mast. 
This means that the diameter must be 
almost double. However, if only a re- 
flector is used as in the Mims (1) 
beam, no change would be necessary, 
but it would be advisable to widen the 
superstructure to give the proper sup- 
port to the longer elements. These 
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(Continued from page 30) 


how control op at WBN, Marv Rodin 
from Iindley, Miass.. writes in for inform 
tion about eireuit diagrams for a new type 
of trausmitter which, of course, is being for- 
to by omasdl Which just 
prove Vou eamt stump that Rapro 
NEWS gung. So just keep shipping in those 
and othe answers will be dis- 

» or 


pronto and > .. . ge 
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vous to 

qibestlons, 

patched on 
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(Continued from page 


I know that thousands of servicemen 
want to these questions. 
There is no one general answer. 
Maybe the answer is found in the use 
of sales psychology. Maybe some 
men sell the customer on the integrity 
of the service shop and do not give any 
Maybe some _ shops 

in accordance with 
of the receiver. Maybe 
men give guarantees because 
they are such good salesmen that they 
sell a complete check-up of every part 
in the receiver and therefore feel that 
they can gamble. 

Maybe the local association gets its 
men together and they have a definite 
policy upon = such 
Maybe some men have kept records of 
such return calls due to guarantees 
and have found certain methods of op- 
eration preferable to others. 

How about telling your answers to 
these questions ? I most certainiy 
would welcome such letters and I 
know that many men associated with 
the servicing industry would find such 
facts invaluable aid in the conduct 
of their business 2ADIO NEWS will 
pay $5.00 for the letter each 
month, and I feel that the gratitude of 
nany will be forthcoming. 

This problem has existed for years 
and it is high time that an attempt at 
finding a solution was made. 
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Electrical Appliances 


I understand that many  service- 
men feel that servicing electrical 
appliances is prostitution of the art of 
radio servicing. Mavbe that is so 
but if it then it is difficult to find a 
reason to explain why those men who 
do appliance servicing in conjunction 
with their radio servicing are making 
money than those who do not. 


ol 


is, 


more 


Add to this the fact that many men 
who do appliance servicing are also 
selling appliances. Here is a 


thought that comes from a small town. 
A serviceman who has had experience 
With vacuum cleaners buys up second- 
hand repairs them, and has 
sold number to some of his 
radio service customers at a handsome 
profit. One thing I cannot 
no matter how hard I try and that is 
that the radio serviceman already 
in the home, whereas the other appli- 
ance salesmen are trying to get in 
The present flood of motor mechan- 


cleaners, 


quite a 


forget, 


’ 


is 
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isms in tuning systems and_ phono- 
graph turntables makes it necessary 
for the modern radio servicemen to 
understand the operation and repair of 
motors. Why not make the most 
of that knowledge? There is nothing 
to be ashamed of in handling electrical 
appliances in conjunction with radio 
service. ... If some of the most suc- 
cessful radio dealers are able to com- 
bine radio receiver sales with electri- 
cal appliance sales, why can’t the serv- 
ice shop combine both service opera- 
tions ? 


Television 

I have read a great deal about the 
subject and it would appear as if the 
entire nation is going to be blanketed 
by television stations during the com- 
ing year. Such is not the case. 

Public interest is being aroused. 
Experimental stations are going on the 
air and experimental kits are sched- 
uled for April, 1939. 

However, the servicing picture for 
several more years to come is not go- 
ing to change, although the question is 
being asked ‘‘Who will service the tele- 
vision receivers ?”’ Some. service- 
men have expressed alarm at the pos- 
sibility that when television receivers 
are announced, the public will cease 
having their receivers serviced because 
they will not consider the expenditure 
worthwhile. 

That is ridiculous. There are 
more than 25,000,000 radio receivers in 
use in the nation today. With the 
experimental stations on the air in a 
few cities of the United States during 
1939, there will still be more than 25,- 
000,000 receivers available for service 
in the United States. 

The erection of television stations is 
no trifling expense. With the high 
cost of coaxial cable connections be- 
tween cities, that will mean not only 
the erection of a station for the pur- 
pose of transmission, but also the erec- 
tion of televising studios. 

Television may be here, but it is still 
very far from displacing the modern 
radio receiver as a form of entertain- 
ment and we are not speaking 
about the expense of the forthcoming 
television receiver. People are 


‘speaking about the production of per- 


haps 40,000 television receivers during 
1939. Maybe 1949 will see the pro- 
duction of 100,000 or even 200,000 re- 
celvers. That still is not 25,000,000 

and the man who buys a television 
receiver will still use the conventional 
receiver. I hazard the guess that 
servicing, as I find it today, is. still 
good for years.... My daughter 
Janet now is 7 years old and I feel that 
she will be quite a way past 10 if not in 
her ‘teens before television will put 


any dent into the radio receiver busi- 
ness. ... As a matter of fact why 
should it? ... Someone will have to 


service television receivers why not 
the present-day radio serviceman who 
has acquired the proper knowledge. 

“Ah, there you have something,” 
as the man said when he pointed to the 
elephant. 
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| What's the Distortion? 
(Continued from puge 25) 

dio frequency it will be necessary to 

disconnect the r.f. section from the 


meter. A switch could be inserted be- 
tween r.f.c. and L,, but the presence of 


this switch on r.f. measurements is 
objectionable. The only easy way 
around this is to pull the lv out of its 


socket when a.f. measurements are to 
be made. If no r.f. measurements are 
ever to be made the lv and the r.-f.c. 
can just be left off. To make a.f. dis- 
tortion measurements on an amplifier 
the oscillator is connected to the in- 
put of the amplifier and the gain con- 
trols adjusted until the output reaches 
the level at which it is desired to make 
the measurement. A pad that will 
absorb proper amounts of power is 
connected to the output of the ampli- 
fier and the meter is connected to the 
pad. Then the Yarley switch is set to 
the calibrate position and the gain 
control of the meter is adjusted for 
full scale reading. The switch is then 
turned to the 50 distortion position. 
If there is no reading, turn the switch 


to the next position until there is a 
reading. 

The illustration shows how the 
meter should be read. The regular 
scale may be used for the 1% and 10% 
distortion scales. A scale will have to 
be added for the 5% and 50% distor- 
tion. For noise measurements. the 
meter is calibrated in the same man- 
ner as for distortion measurements. 
The 1,000 cycle oscillato:s is then 
turned off. The Yarley switch is then 
turned to the noise positions until a 
reading is obtained. The noise level 
will then be the number of the posi- 
tion the switch is in minus the meter 
reading. If the switch is in the ~— 50 
position and the meter reads ~ &, the 
noise level of the amplifier is — 58db. 

If it is desired to measure the dis- 
tortion of a transmitter the oscillator 
is connected to the microphone input 
of the transmitter and the gain con- 


adjusted until the desired de- 
modulation is obtained. A 


pickup coil consisting of several turns 


trols are 


gree of 


of wire is placed in the field of the tank 
coil of the final. The ends of the coil 
are connected to the r.f. input of the 
meter. The coil and variable con- 
denser should be adjusted until suffi- 
cient r.f. voltage is picked up to cali- 
brate the meter. The procedure is 
then the same as for amplifier distor- 
tion and noise measurements. Distor- 
tion and noise measurements on re- 
ceivers should be obvious from the 


above discussion. 
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The Video Reporter 
(Continued from page 14) 


photograph of Mary Eastman, popular ra- 
dio voealist. It is actually a signal gen- 
erator cathode-ray tube with the fixed 
image mounted in the tube at the time of 
manufacture. It is used in plaee of the 
conventional test-pattern line drawings. 


“‘Tele-Casts 


_— seribe is endeavoring to run 
down the story on the rumored $60,- 
000,000 new radio chain set-up for broad- 


No doubt 


east and particularly television. 


some of our re; nde rs hi: ive noticed the Scoop 
items (very vague) on this, in the columns 
of the tabloid newspapers, 


An experimental television transmitter 
construction permit has just been granted 
by the Federal Communications Commis- 
sion to the Allen B. DuMont Labs. Ine. 
The permit covers a power rating of 50 
Watts, and ai frequeney range of 42,000- 
56,000 ke. This applieation was made for 
the purpose of establishing an experimental 
television transmitter to aid in the practi- 
eal development of visual broadcasting and 
reception, 

It was recently 
man Sagall, 
Ltd.. England, is 
plans to launeh an 


reported that Mr. Nolo- 
managing director of Scophony 
now in New York with 

American plant to pro- 


duce its own reeeivers and possibly erect 
its own chain of transmitters. [It is said 
that their set differs from ours, in the faet 


that they do not use the eathode 


it’s am Art? 
1 | gaits gm Are | 


Continued from page 33) 


ray tube. 


bakelite of a where it 


the socket 
couldn't be seen. 
As for the actual lacing, this can be 


better explained by a simple drawing 
than a thousand words. The diagram 
shows the main points to watch. The 
rib, or cord connecting the loops, 
should be kept underneath, out of 
sight. This adds immensely to the 
final appearance. Also, the idea of a 
knot under each loop is to prevent all 
the lacing from unraveling, should one 
loop break. If the cables are more 
than one-half inch thick, it is a good 
plan to make two loops at each point, 
separating one set of double loops from 
the next by about three-quarters of an 


inch. Any light, strong cord will do, 
preferably waxed. [Fishing-line makes 
fine lacing material._-Ep.] 

Now let us go on to Audio Wiring. 
In this type, high gain stages are 
likely to give the most trouble, since 
any slight disturbance in the grid is 


greatly amplified in the plate circuit, 
and feed-back and self-oscillation are 
very common. The safety rule to re- 
member is to keep the grid circuits of 
a stage well isolated from its own fol- 
lowing plate circuit. It is permissible 
to have the plate circuit components 
of the preceding stage close, since the- 
oretically they are at the same audio 
potential as the grid components they 
are driving. In making coupling leads 
to gain controls, or any other low 
level leads, it pays to shield the leads 
well, grounding the shielding very 
solidly by returning it with a piece of 
hook-up to a point as near to the 
cathode by-pass condenser ground as 
possible. Never have more than one 
direct chassis ground to a stage, re- 
turning all grounds for that stage, and 
that stage alone to the one point. 
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The ground points for each stage are 


then wired together with a common 
lead, and brought out to a terminal 
for connection to other chassis. The 
reason for this is the fact that the 


chassis is never a very good conductor, 
and stray currents can cause plenty 
of havoe to be wrought in the way of 
feed-backs, howls, and ‘“‘motorboating.” 
The point in bringing all the grounds 
for one stage alone to a certain spot 
is to make the grounds in that one 
stage as short as thereby 
shortening the audio, or a.c. paths for 


possible, 


that stage, and eliminating any un- 
wanted eddy currents. 
The problem of what to do with 


power leads, such as primary a.c., B+ 
and Screen, can very easily be solved 
by placing them in cables, well clear 
of any grid leads. Of course, they 
must be by-passed at the stages, to 
keep any unwanted audio components 
out of them. Although not absolutely 
necessary, a good precaution is to twist 
the a.c. leads, thereby helping to cut 
down the field around them. If bias 
leads must be brought out in the cable, 
be sure they are well by-passed. 
Radio Frequency wiring, the last, 
and most trying type, gives us a chance 
to bring out all our technique in this 
20th century art of radio construction 


and use it to the utmost. This so- 
called “r.f.’ can do funny things, due 
to its ability to “float through the air 


with greatest of ease.” Peculiari- 
ties such as stray capacities, inductive 
coupling, and other such phenomena 
can plenty of headaches. Once 
again, as in audio, our grounds play a 
very important part. Only in r.f. the 
effects are much more pronounced. 
Zemember, then, we must have only 

ground per stage; 
the ground end of 
by-pass condenser as 
point all the grounds 
returned. Don’t 
shafts touching 


tine 


cause 


actual chassis 
lis to be as near 
1e cathode Ppos- 
sible. To 


* the stage 


that 


this 
must be 


forget condenser 


were tied back 


the panel are also ground points and, 
while they may have very little effect 
in some cases, in other cases they may 
mean the difference between 25% effi- 
ciency and 70% efficiency, or they 
might tell whether a stage neutralizes 
or not 

In one case, to cite an example, a 
local Ham couldn’t get his final to 
neutralize, even after several re-wiring 
jobs and new layouts. Investigation 
showed that he had the rotor of the 
final tank condenser grounded to the 
ae eo | chassis through 
fe rr ae the mounting 
| ae J a brackets, and 
a il == = 3 these in turn 
< rT on 


- j to the common 
fpotwce . : 

~ STAGES ground with a 

piece of bus 

aI HASSIS ’ wire. When the 


condenser was mounted on stand-offs 


and the rotor lead brought directly to 
the common ground point, without 
touching the chassis anywhere else, 
the stage neutralized perfectly. So 
remember, if yvou want to be a maste? 
of this radio art, one chassis ground 


per stage is plenty! (Nert page, please) 


March, 1939 


YOUR FUTURE IN 


@ These growing indus 

tries need trained men for 

sales, service, operation 

Your chance for employ TELEVISION 
ment and advancement de- Send for free go 
pends on thorough train- 'et. that shows ‘wa 
ing. National Schools of- taean prepare 2 


fer you 


train- PPor tunities 


modern fa 


time-tested 
ing. Complete, 
cilities and equipment in 
the largest trade school in 
the West. Established 1905 


FREE 
BOOK 


RADIO SERVICING 


SHORT-CUTS * MONEY- walang IDEAS 
‘A ew hand-ty help you t 
ny - ge 5 or eige vee see wae 


RADIO MATHEMATICS 


NEW PRACTICAL BOOK hy a STuDY 
: dag me t ; ee : a itl t 1 fd SINitind 
’ th re eryday rad Ss. Covers 

y pl ‘ f rad ee oy 


Reit 


SUPREME PUBLICATIONS 2727 w 130s 


Chicago, 411, 


M. ‘N 


Winner 

School 
EASY TERMS—FREE TRIAL 
WRITE FOR LITERATURE DEPT. B-5 


Most World's § a ais 
Contests— 


ils about the 
r-70 signal generator 


In the future of radio, 
# there’s a future for you — 
e IF you're prepared for it! 
That means SOUND, ESSEN- 
TIAL TRAINING — the kind 
of thorough training that 
the I. C. S. Radio Courses 
offer. Be a trained man — 
an: 6.45.8. 
with a REAL 
the coupon. 


man-—a man 
FUTURE! Mail 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 8284-U. Scranton, Penna. 


Explain fully about your course in the subject 
marked X 
Radio Sound Technicians 


Experimental Television 
Aviation Section of Radic 


Name Age 
Address 


Operating 


—EE 


39 


March, 1939 


ENGINEERING, broadcasting, avi- 


and police radio, servicing, 


ation 
marine and Morse telegraphy taught 
thoroughly. 48) weeks’ engineering 
valent to three years’ college radio work, School 
scribe) All expenses low. Catalog free 
eODGE’S INSTITUTE, Oak St., Valparaiso, Ind. 


ahs 


Re 
exe 
ae 


WORLD- janes 


Indicator 


TIME 


’ arvelous! g 1 
A sandy little ého Your money bact 
ag 10WS iM a Flash f not satisfied 
the correct Stand- after 10° « y 
d. Daylight an trial Just 
Greenwich n your name 
Time for programs iddress oO 
of any short-wave 1 mail 
mie tation in Ww th Oc 
the world F asses Moar ae) 
50c POSTPAID = 5... 
anywhere! 


| A Turn of the Disc and there’s the Time! & 


RADIO & TECHNICAL PUBL. CO., 
45 Astor Place, Dept. RN-39, 


New York, N. Y. R10 


| 

Equi | 
quipment 

A 420-4 | 

} | 

| 

i 

} 


@Trouble- 
Shooting 
dps lut- 


@®Repairing 
184 


@Special 
Problems 
+4 


45 Astor PI., 
™ Here is $4 \ 
— MODERN RA SERVICING postp a 
ADIO TROUBLE OOTER'S HANDBOOK (see ad opposite). 
pei ! pit 
1 DRESS as s 
iy 


" STATE.. ore 
— Mi] \ 
TH 


N. Y.. Dept. RN-39 
‘ 


i rod 
JERN RADIO SERVICING 
RRR Re Ree eee 


RADIO NEWS 


Once again, as in audio, the grid 
leads are most important, and should 
be kept short possible. — R.f. 
Chokes are a frequent cause of low- 
frequency parasitics, due to inductive 
coupling, and should be placed well 
apart, at angles to each other. In fact, 
it is a good plan to use as few rf. 
chokes as possible. Cabling in an r.f. 
deck is permissible, if not absolutely 
necessary to keep the work neat, and 
in the “master” class. Cables, of 
course, must be limited to power leads, 
such as B, filament and meter leads. 
Needless to say, they should be well 
by-passed at the which they 
feed. 

Stray capacity plays an important 
part in Radio Frequency work. Par- 
ticularly on the higher frequencies. 
Coupling condensers if improperly 
mounted can cause great losses, due 
to capacity effect between them and 
ground. If the condenser is not to be 
fastened down, wire it in so it stands 
on its side, presenting the smallest 
area possible to ground. If it is to be 
fastened down, mount it on studs, suffi- 
ciently clear of the chassis to minimize 
capacity. In one case, lifting the cou- 
pling condenser to a 150-watt Class C 
amplifier onto a pair of studs raised 
the grid drive on 10 meters from 25 to 
40 ma. for the tube. The effects are 
more noticeable in higher powered 
stages, of course. 

A few hints on bus bar work would 
not be misplaced here. First of all, 
bend loops in the ends of the leads, 
rather than use lugs. Also, in round- 
ing corners, or passing other parts, the 
good artist does not bend sharp angles 
in the bus with his pliers. Rather, he 
bends a smooth curve without using 
any tools but his fingers, his thumb 
serving as a form. The key to the 
“master’s touch” then is a happy me- 
dium between straight symmetrical 
wiring (where leads and parts are kept 
parallel to one side or another of the 


as as 


stage 


chassis) and the short, direct leads 
necessary for highest efficiency. 
In closing, let us say that a few 


good, well kept tools are better than 
any number of poor, ill-used ones. 
Artists can’t paint with paint-hardened 
brushes. Neither can a radio builder 
work with rusty, nicked cutters. An- 
other point, more important than any, 
is that patience and forethought are 
as important in our radio art as in any 
other art. What if DX will be rolling 
in about an hour from now? It will 
be rolling in again tomorrow, or the 
next day, or next week. Better to 
work it with a rig which you know 
will stand up, rather than having to 
lose that elusive Asian because a con- 
nection broke in your rig. Remember, 
also, that no apologies are necessary 
to visitors for poor workmanship and 
you won't have to be afraid to turn 
the rig around to show the wiring. 
Yes, Sir! You can stand up as a mas- 
ter of the art of wiring and say, “Yep. 
I built that rig, and she certainly is 


working FB. Wanna see what she 
looks like behind ?”’ 
—30'- 
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Television Course 
(Continued from page 8) 


moment, ona 
It is presumed 


electron gun is, at the 
scanning spot in line 4. 


that the image being scanned is dark 
on lines 1 and 4 (for that reason I] 
have made the beads black in those 
lines) and light on lines 2, 3, and 5. 


Due to the Petonenniteve character- 


istics of our cesiated beads, the charge 
on the beads in lines 1 and 4 will 
be greater than on those in lines 2, 


3 and 5. 


As the beam strikes each scanning 
spot, the 300 little condensers con- 
tained in the spot release their charge 
into the conductive signal plate and 


thence to the grid of the first amplifier. 


As the beam moves over the image on 
the mosaic, there is generated at the 
signal plate a voltage whose magni- 
tude, at any instant, depends on the 
image brightness at the point where 
the beam is at that instant. Very dark 
spots provide a stronger current, grays 


produce a medium current, and whites 


hardly any, comparatively. These cur- 
rents are all in the neighborhood of 
only a few tenths of a microampere. 

And that, my readers, is how a visi- 
ble scene is converted into 225,000 lit- 
tle impulses chasing each other along 
a wire so fast that they are all out of 
the way in 1 30-second, and our scan- 
ning beam is ready to do it all over 
again 

It might, perhaps, be appropriate, at 
this point, to go into the circuits and 
tubes that are used to deflect the beam 
of electrons from top to bottom and 
left to right (or vice versa, as is some- 
times necessary) for scanning. The 
subject is, however, so important, com- 
plex and essential to construction of a 
receiver that I believe it better to han- 
dle it, fully and in detail, in another 
article. There are several types. of 
oscillators used for me purpose, su ‘h 
as “blocking” and “relaxation”; there 
are gas discharge tubes and high vac- 
uum tube discharge circuits; impulse 
wave forms and saw-tooth wave forms; 
and amplificrs new and unique both as 
to characteristics and purpose. For 
the time being, take it for granted that 
our mosaic can be scanned, as de- 
scribed. and let the “how” wait. 

While we are on the subject of the 
mosaic and its scanning, let me point 
out some interesting effects that tele- 
vision camera operators will be able 
to obtain, once they become familiar 
with the device and its operation. Let 
us say the camera is televising a scene 
in a room in which a group of three 
are talking at one side of the room 
and a couple are standing at the other 
side. At first, the image of the whole 
room will be covered as the electron 


beam scans the entire mosaic. 
By decreasing the amount of swing 
(amplitude) of the beam, both verti- 


cally and horizontally, and_ shifting 
the centering current (thus scanning 
but an off-center part of the mosaic) 


the effect will be of 
era “in” 
of three, 


moving the cam- 
for a close-up on the group 
although the camera itself is 


March, 1939 


id 
GOLD SHIELD sions 
Dept. N-3 Greenwich $ 

New York City ** 


AMATEUR RADIO LICENSts 


Day and Evening Classes in Code and Theory 
HOME STUDY COURSES | 
| Reasonable, Efficient « 
s of Licensed 
Now on the Air 


} American Radio Institute, 1123 Broadway, New York, N Y 


patos 
RADIO COURSES 


New Classes Now Starting 
RADIO OPERATING—BROADCASTING 
| @RADIO SERVICING a practical course 
J eRADIO AMATEUR CODE @ Sage ge 
| @ EEL ECTRONICS—1 yr. day surse, 2 | 
Dav and Evening Classes. Booklet Upon Re ~auest, 


New York Y.M.C.A. Schools 
7 W. 63rd St. New York City 


ELECTRICAL ENGINEERING Get cood | 


clectrical fie i ae 
future. Moc ied ny one an yo Bee and scldy, 
RADIO ‘ENGINEERING ddr photo @lectric, 4 
n, real vacuumetube I 


k xper rime ental kit 


LOWAS $25 so tisienr om a: | 


LINCOLN ENGINEERING ScHOOL, Box 931-R3, Lincoln, Nebr 


if ‘Tale = 
- . } a eS | 
A Z YEGR y EAR 


| Intensive, specialized course, including strong basis in | 

mathematics and electrical engineering, and advanced | 
| Radio Theory and Design. Modern laboratory, thorough |} | 
-help « 


nstruction. Low tuition a0 
2-year courses in Aeronautical, Chemical, il. Ele | 
trical and Mechanical Engineering. ‘Terms open Macc: 

| June, September, December. Catalo:, } 


|INDIANA TECHNICAL COLLEGE) 


247 East Washington Bivd., Fort Wayne, Indiana 


WORLD | 
Without 
WOMEN 


LL Earth's women died, stricken by 

some unearthly doom. There re- 
mained only a world of dazed men 
battling desperately against certain 
extinction. & 


UT to Perry Mills came even greater 
tragedy as he fell in love with a 
photograph. With amazing scientific 
ability, he created her image in the 
flesh. But he could not make it live. | 


HEN, fantastically, the synthetic 
body became a living radio, and 
from dead lips an uncanny voice spoke. 
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not moved. Shifting the position of 
this “reduced area” scanning pattern 
on the mosaic, the effect will be that 
of turning the camera around for a 
close-up of the couple; then, by in- 
creasing the amplitude of swing of the 
beam to include the entire mosaic, it 
will appear (to those with receivers) 
that the Iconoscope was moved away 
to again take in the entire room, yet 
the camera itself need not be shifted. 

I am quite sure that, long before 
this, quite a number of discerning read- 
ers have said, in effect, “Wait a min- 
ute here, Thompson. If that electron 
beam scans the mosaic from a 30-de- 
gree angle, it is not going to scan a 
rectangular shape. The scanning pat- 
tern will be a keystone-shaped area 
{see Figure 9a) because of the greater 
distance from the deflecting point to 
the top of the mosaic.” Which is ab- 
solutely right, and brings up the mat- 
ter of “keystoning.” 

What is actually done to correct this 
is to so deflect the beam, by the scan- 
ning action, that, if it were scanning 
a plate at right angles to the axis of 
the electron gun, the result would be a 
trapezoidal pattern such as is shown 
by Figure 9b. The swing of the elec- 
tron beam is made slightly shorter to- 
ward the top of the mosaic, gradually 
increasing in length as it moves down. 
Thus, the result, at the receiver, is ex- 
actly as it would be if both the axis 
of our optical lens and the axis of our 
electron gun were squarely perpen- 
dicular to the mosaic (see Figure 9c). 

A block diagram of the more impor- 
tant units necessary to a commercial 
television transmitter is presented in 
Figure 10. Because of the feebleness 
of the initial currents from the Icon- 
oscope it is practically essential that 
the unit termed “Iconoscope Pre-am- 
plifier” be included in the camera. 

This unit may consist of five stages 
of amplification, using the compara- 
tively new type 1851 tubes, which will 
permit the signal voltage to be raised 
to a level of about one-half volt (peak 
to peak video signal). By doing this 
immediately following the Iconoscope, 
and before subsequent mixing, clipping 
and transmission operations, the sig- 
nal will be well above any “noise” or 
hum introduced while in transmission 
lines or by control circuits. The diffi- 
culties to be overcome in developing 
such an amplifier can well be imagined 
when one considers that equal re- 
sponse is desired over a band width of 
60 cycles to 5 megacycles. 

The unit identified as “Shading 
Panel” may cause some lifting of eye- 
brows. An Iconoscope has the inher- 
ent characteristic of having appear in 
its output a variety of undesirable 
spurious signals along with the video 
currents. What is known as “dark 
spot signal” appears (if not corrected) 
in the received picture as shading over 
portions of the picture. This can be 
almost completely eliminated by the 
introduction of “shading” signals at 
the grid of the first tube in the Pre- 
amplifier. Because this “dark spot sig- 
nal” varies for different operating con- 
ditions, and for different Iconoscopes, 
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it is useful to have available, from the 
shading panel, saw-tooth, sine and 
parabolic waves at both horizontal 
(13,280) and vertical (60) frequencies. 

Following the Pre-amplifier in Fig 
ure 10, it will be seen that the signals 
now go into the “Video Mixing Ampli- 
fier.” The formation of a complete set 
of television transmission signals, such 
as were shown in the first article, re- 
quires that the video signals be com- 
bined with suitable blanking (blackest 
black) voltages, and that synchroniz- 
ing pulses be superimposed upon the 
blanking signals. 

The mixing unit wherein 
done may very” properly 
seven tubes, the first 
straight amplifiers. Into the plate cir- 
cuit of the however, a third 
tube (acting as an amplifier only) in- 


this Is 
consist ol 
two of which are 


second, 


jects blanking signals supplied to. it 
from the unit called “Blanking Cir- 
cuits.” The fourth and fifth tubes 
merely amplify the combination. of 


video and blanking signals. An opera- 
tion known as “clipping” is performed 
by the tube. here, 
(for the bene ft of advanced amateurs) 
a plate current cut-off type circuit, the 
linearity of which has been improved 


} 
} 


sixth As used it is 


by degeneration, introduced by cathode 
loading. 

and 
both the 


trace and the 


Clipping removes transients 


peaks caused by 


return 


Spurious 
Iconoscoype shad- 
Ing signals. It is also, first, 


so that the top of the blanking period 


necessary 


pulse will be perfeetly flat; second, 
that the height of the blanking period 
pedestal be set at a definite level, as it 


is this height which ultimately deter- 


mines “blackest black’; third, it) pre- 
vents high peaks of the video signal 
from extending up above the black 
level where they might interfere with 


the synchronizing operation. 

Having now so arranged our contin- 
stream of signal that we have a 
flat-topped pedestal hd,eo0 
second, between which there 


uous 
Inserted 
times pe 
are periods of video signal, we can now, 
in the plate circuit of the 
superimpose synchronizing 
upon the pedestals (see Figure 5 
article) Our 
amplifier only) is connected with its 
plate in parallel with that of 
six, Its grid being fed with properly- 
timed synchronizing from. the 
unit termed “Synchronizing Pulse Cir- 
cuits” in Figure 10. The 
mixing unit is then amplified in 


Video Line Amplifier properly designed 


sixth tube, 
signals 
first 
(used as 


seventh tube 


tube 
pulses 


output of the 


to pas our 60-cyvele to o-megacvele 
video band width. 

It is far beyond the scope of these 
articles to go into the circuits of the 
Synchronizing and Blanking Impulse 
(generator It is an awsome array of 
tubes and the necessary coupling and 
control adjuncts, which includes all 


units in my block diagram la- 


belled “Blanking 
nizing Pulse 
Unit.” An 


as used in 


Circuits ‘Synchro 


Circuits” and “Timing 


illustration of such 
RCA’ 


Sixty-two may be 


pahe I, 
one ol transmitters, 
is shown. seen, of 


which about one-fourth are for timing 


and three-fourths for blanking and 
syne impulse generation. One Deging 
to understand why the investment jp 
a commercial television 
runs into box-ear figures. 

The timing part of a transmitter is ) 
Interesting In Many Ways. There is | 
of course, an oscillator (6A8) Which 
starts everything going, this being tun. 
able and adjusted for 15,230 Cycles | 
A lead from this can he 
taken out at this point tor horizontal 
timing. The tetrode section. of the 
6A, acting as a frequency doubler 
then raises the frequency to 26.469 
the next tube is a 6F8 multi-vibrator. 
synchronized with the frequeney which 
is one-seventh of 26,460, or 3.789 
Again, the frequency is divided by 
seven, reducing it to 540; the next two 


(ransmitte; 


oscillator 


stages each divide by three, bringing 
it down to 180 and, finally, 60. Her 
a tap is taken off to provide our field 
(vertical) frequency; another jead 
takes part of the 60° pulse-per-seeond 
output into a unique arrangement | 
whereby the whole array is locked into | 
synchronization with the 60-cyele city 
power lines. , 
One may wonder why 
ingly unnecessary doubling 
ing. It is 
line interlacing 


ail this seem- 
and divid- | 
a condition imposed by 441. 
that) the horizontal | 
frequency of 13,230) p.p.s. contain ne 
even harmonic of the field frequency 
of 60 p.p.s. The field frequency is ob- 
tained by dix iding the second harmonic } 
of 13,220 (26,460) In 7 3 
and 3. These four numbers, multiplied 
equal 441, the lines per trame. 
The amplified video current, com- 
plete with blanking and synchronizing 
nsed to modulat 


steps ol re ( 


pulses, may now be 


an or.f. output created by any of th 
ustial combinations of  rv.f. exeiter | 
power amplifiers and output. stag 


So much for pick-up, amplification an j 
transmission; having high-spotted 
the more interesting phases 
we can now, i! 
into receiver essen- 


some. of 
of these operations, 
future get 
tials and design. 
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